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éackground:

The sponsor is seeking approval of Aggrenox™ (dipyridamole 200mg/aspirin 25 mg) for
marketing “to reduce the risk of stroke in patients who have had transient ischemia of the brain or
completed stroke due to thrombosis™. On June 15, 1999 an approvable letter for this indication
was sent. The letter included requested revisions to the proposed labeling. The sponsor
submitted for review a revised label for Aggrenox™ in submission BL dated August 6, 1999. The

Agency reviewed this proposed label and had 5 recommendations for the clinical sections of the
label.

The sponsor was requested to:
1. Under the clinical trials section, revise Figure 1.

2. Revise the subsection regarding the Death Endpoint to reEd:) — _)
- ijm&w‘bn to include verbatim all the contraindication

wording in the aspirin label.
4. Revise the Pegiatric Use section to include a statement to see the contraindications section
of the label.

-5.  Ravise the Overdosage section to add the following statement in section 86
R 3 .

s.m@ ; )

k The sponsor has submitted this revised labeling for Aggrenox™ in response to Agency comments
conceming the clinical section of the label. The sponsor has also responded to comments from
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the FDA pharmacology and the biopharma

revision to the clinical section.

1. The firm has submitted a new graph titied Figure 1 which is shown below.

Sponsor’'s graph .
ESPS2: Cumulative Stroks Rate (Fatal or Nonfatal) Over 24 Months Of Follow-Up
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Note: ER-DP - extended-release dipyridamole 200 mg; ASA - aspirin 25 mg.
Note: The dosage regimen for all treatment groups is b.i.d.

There are no objections to this graph. This graph is acceptable.

2. Below is the sponsor’s latest revision for the Death Endpoint section:

ceutics reviewers. This review concemns the proposed

BEST POSSIBLE COPY
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The references to previous aspirin studies, approved aspirin labeling, and the observed
risk reduction statements should be removed.

The recommended aeath Endpoint subsection is:

HAAeS LABEL N’J

3. The contraindications section was rewritten as requested by the Agency to include
information on Reye's syndrome in teenagers. The changes are acceptable.

4. Under the Pediatric Use subseciion, the sponsor has made a reference to the
contraindications section of the label. This change is acceptable.

5. Under the Overdosage section the sentence “Carefu! Medical management is essential” has

been added. This change is acceptable. s
6. The sponsor was requested to choose either the word “liver” or “hepatic” and use it
consistently throughout the labei. They have chosen the word “hepaiic™ and have made changes
accordingly. These changes are acceptable.

The sponsor has also revised the iabel for the adverse events section. For adverse events that

occurred in less than 1% of patients treated with Aggrenox™ in the ESPS2 study, the sponsor
proposes to use the same format as the Plavix label. Below is the sponsor’s proposal:

k, Other adverse events: . e

DRAA
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The following is a list of adverse events that have been reported either in the literature or are from
postmarketing spontancous reports for either dipyridamole or aspirin. The causal relationship of these
adverse events has not been established: anorexia, aplastic anemia, pancytopenia, thrombocytosis.

These changes concemning the adverse events are acceptable to.the Agency.

Reviewer's Conclusions and Recommendations

The sponsor has submitted the latest revised labeling for Aggrenox™ to the Agency. With one
exception, the proposed changes to the clinical section are acceptable. The sponsor needs to
revise the Death Endpoint section-of the label so that it reads:

This recommendation should be conveyed to the firm.

—
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Division of Gastrointestinal and Coagulation Drug Products
Medical Officer's Review
NDA: 20-884 BL dated 8/6/99, BZ dated 8/20/99
Sponsor: "~ Boehringer Ingelheim
Drug Product: Aggrenox® (dipyridamole/aspirin)
Date submitted: August 6, 1999, August 20,1999
Date Received: August 9, 1999, August 23, 1999
Date assigned: - August 17, 1999, August 23,1999
Review Completed: October 5, 1999
Reviewer: Ann T. Farrell MD
Background:

Tbe sponsor is seeking approval of Aggrenox® (dipyridamole 200mg/aspirin 25 mg) for marketing
“to reduce the risk of stroke in patients who have had transient ischemia of the brain or completed
stroke Jue to thrombosis”. On June 15, 1999 an approvable letter for this indication was sent.
The letter included Biopharmaceutics issues that needed to be addressed and requested
revisions to the proposed labeling. The approvable letter also referred to letters from the Division
on May 26, 1999 and June 4, 1899 identifying CMC issues and Pharmacology issues,
respectively, that need to be addressed. The sponsor has submitted for review a revised label for
Aggrenox® in submission BL dated August 6, 1998 and narrative responses to the Agency's
approvable letter in submission BL dated August 20, 1999. Both of these submissions have been
reviewed.

Reviewer’'s Comments:

In the August 6, 1999 submission, the sponsor has divided most of the label into 102 sections for
ease of comparison and revision. This review uses those section numbars.

(1). Changes in sactions 2-9, 61-76, 93, and 96-98 will be addressed by the FDA chemistry
review.

{(2). Changes in sections 10-27 and 61-76 will be addressed by the FDA pharmacology, and
biopharmaceutics reviews.

(3). The changes proposed for sections 1, 28, 29, Table 1, 31-34, 36-60, 77-85, 87-92, 94, 95,
and 99-102 are acceptable.
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(4). Under the clinical trials section, the sponsor has reinserted Figure 1 (page 15 of the August 8,
1999 submission), which was deleted in our first review of the label. The figure shows Kaplan-
Meier estimated stroke-free survival. The sponsor has titied the figure “Study ESPS2:
Percentage of Patients Remaining Stroke Free Over 24 Months”™. The figure was deleted
originally because it was felt that the graph was misleading with the y-axis starting at 0.75 and it
was somewhat redundant given the table before it. The figure may be included only if the
following conditions are met. First the y-axis must be changed to reflect origin at 0.00. Second,
the title of the figure and the associated text needs to reflect the fact that it is generated from
Kaplan-Meier survivor function analysis.

(5). Section 30: The sponsor has rewritten section 30 from a meta-analysis of aspirin and the
aspirin labeling to include “a small non-significant reduction in mortality”. The proposed revision is
not acceptable. The results presented in the clinical trial section should reflect results obtained

in the pivotal clinical trial not results based on the meta-analysis and aspirin labeling. The sponsor
should replace the proposed wording with the following: “Death Endpoint: No statistically
significant difference was observed among the three treatment arms compared to placebo for the
endpoint of death from all causes.”

(6). Section 35: The sponsor was requested to rewrite the CONTRAINDICATIONS section of the
Iabel to include verbatim all the contraindications section in the aspirin labeling since this product
contains aspirin. This has not been done. The sponsor should be redirected to comply with the
recommendations.

(7). The sponsor uses the following phrases in different sections:

Section number Phrase

42 Elevated liver enzymes
46 Elevaled hepatic enzymes
47 Elevaled liver enzymes

Reviewer's labie

The sponsor should be asked to choose between the word “liver” or “hepatic” for consistency in
the label and to avoid any confusion.

(8). Section 76: At the end of the Pediatric Use section the sponsor should include a cross-
reference to see the Contraindications section of the label.

(9). Sectior.s 86 and 88: The sponsor has moved the statement “In case of real or suspected
overdose, seek medical attention or contact a Poison Control Center immediately.” from the
aspirin subsection of the Overdose section to the introductory paragraph (section 86) but has
deleted the next sentence “Careful medical management is essential.” The sentence, “Careful
medical management is essential”, should be placed in the introductory paragraph immediately
following the statement about the Poison Control Center.

Conclusions and Recommendations:

The sponsor's proposed changes are acceplable except as follows. Section numbers refer to
sections in the sponsor’s draft labeling in the August 6, 1999 submission.

The sponsor should:

1. Under the clinical trials section, in Figure 1 revise the y-axis to refiect origin at 0.00. The title
of the figure and associated text should reflect the fact that it is generated from Kaplan-Meier
survivor function statistics.
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2. Revise section 30 to read"

3. Revise section 35 to include verbatim all the contraindication wording in the aspirin label.

4. Revise section 76 to include a statement to see the contraindications section of the label.

5. Add the following statement in section 86) _ ; ‘j

6. Choose between the phraseW Jand
use one phrase consistently througho -

These comments should be conveyed to the sponsor.
(o)
[ /8 )

“RAn T Farrell, MD.
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Division of Gastrointestinal and Coagulation Drug Products

Medical Officer's Review

MAY 13 229
NDA: - 20-884[1.001-1.147]
Sponsor: ' Boehringer Ingelheim Pharmaceuticals, Inc.
" Drug Product: - AGGRENOX™ (extended release dipyridamole
200 mg/aspirin 25 mg) capsules
Sponsor's Indication: - “
| -
L — 7
Date submitted: December 15, 1998
Date Received: December 17, 1998
_ Date assigned: December 23, 1998
Y
Amendments dated: 1/19/89,1/21/99,1/25/99,1/27/99,3/8/99,4/15/99
Review Completed: April 30, 1999

Reviewer: Ann T. Farrell MD
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Materials Reviewed

A total of 147 volumes were submitted.

Volume number Content

1.00]) Index, 356h,Cover letter, letter of authorization,
user fee form, reviewer's guide, patent information,
exclusivity information, centificate of debarred
persons, confidentiality statement

1.002 Labeling- - - S -

1.003 Application Summary, Development Program,

: --—-- ———}-Marketing History

1.004-1.018 Chemistry, Manufacturing, and Controls

1.019-1.053 ~1-Nonclinical Pharmacology and Toxicology

1.054-1.076 Human Pharmacokinetics and Bioavailability

1.077-1.086 Clinical guide, Development program, Summary of
ESPS2 and ESPSI, Integrated Summary of Benefits
and Risks, Drug Abuse/Overdose Potential, GCP
Statement, Summary of Clinical Pharmacology
Studies, FDA Medical Officer’s Review of
Ticlopidine, Literature review

' 1.087-1.089 Efficacy data for ESPS2, literature review

1.90-1.105 Safety Data for ESPS2, Data Handling of Safety
Data, Appendices, Definitions of Adverse Events,
Serious Adverse Events, Narratives listings

1.106 References for low dose aspirin

1.107-1.109 Unpublished report for UB8-0473, ESPS1 clinical
trials repont

1.110-1.112 Pharrnacokinetic Trials and data

1.113 Pharmacokinetics for ESPS2

1.114-1.115 Amendments to ESPS2 clinical trial repont, subject
data listings

1.116-1.118 ESPS2 Clinical Trials Report, ESPS2 protocol,
amendments, IRB forms, sample case report forms,
meeting notes, curriculum vitae

1.119-1.12] Randomization Scheme

1.121-1.138 Batch certificates, Audit certificates, statistical
considerations, statistical analysis, computer-
generated statistics and survival curves, Cox
analysis, ANOVA

1.159-1.146 Excluded patients, Subject data listing, Summaries
of case reports

1.147 Tables of Studies and Lists of Investigators

The following volumes were reviewed: 1.002, 1.003, and 1.077 through 1.109, 1.114 through 1.146.

Other amendments were also reviewed dated 1/19/99, 1/21/99, 1/25/99, 1/27/99 and 3/8/99. Electronic
submission documents and files containing clinical information for ESPS2 were reviewed.
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Table of Contents

Content Page number
Background 4
Description of Study Drug 5
Chemistry 6
Manufacruring 6
Preclinical Pharmacology/Toxicology 7
Human Pharmacology 8
Clinical Studies Summary 12
Description of Protocol :
Results of Pivotal Efficacy Tnal 19
Center 2013 26
Primary Endpoints 35
Secondary Endpoints : 44
Subgroup Analyses 48
Additional and Post-Hoc Analyses 5
Gender Analysis 52
Age Analysis 52
Safery Assessment 52
Controlled Clinical Supportive Studies 70
Safery Information from Supportive Studies 71
Post-Marketing Spontaneous Adverse Events 72
Four Month Post-NDA Safety Update 74
Approved Marketing 76

| Uncontrolled Clinical Tnials 76

| Reviewer's Discussion 76
Conclusions 79
Recommendations 79
Labeling Review 80
Appendix | 80
Appendix 2 References 81
Appendix 3 Sponsor’s Draft Labeling with 81
corrections

I'alics are used with a direct quote from the sponsor, Code of Federal Regulations, FDA guidelines, or from the
literature. References are provided.
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Background

The magnitude of siroke is measured in public health terms by stroke-specific incidence, prevalence, and
mortality. ! Stroke is the third commonest cause of mortality and a major cause of long-term morbidity.
Thrombotic vascular disease is the most frequent cause of cerebrovascular disease in North America.
Thrombotic stroke accounts for spproximately 70-80% of all strokes with intracerebral hemorrhage accounting
for approximately 10-30%.

Risk factors for stroke in order of decreasing importance include age, hypertension, cardiac disease, diabetes,
cigarette smoke, hypercholesterolemia, and alcohol abuse. The strongest risk factor for stroke is age. The
incidence rises exponentially with age with the majority of strokes occurring in patients over 65. Stroke risk is
greater among men than women. African-Americans are more likely to suffer stroke than other ethnic groups.
Modifiable risk factors for strokes include hypertension, cardiac disease (particularly atrial fibrillation),
hypercholesterolemia, cigarette use, and alcohol abuse.

The second most powerful risk factor for stroke is hypertension. With the risk rising proportionately with
increasing blood pressure (systolic or diastolic). Elevated blood pressure accelerates the progression of
atheroselerosis and predisposes to small-vessel disease.

Cardiac discase is a significant risk factor particularly in patients with arrhythmias, valvular heant disease,
coronary heart disease, and EKG evidence of left ventricular hypertrophy. Atrial fibrillation was associated
with a five-fold increased risk of stroke in the Framingham study. Stroke risk is ncarly double in those with
antecedent coronary artery disease and nearly qiadruples in those with cardiac faifure. Diabetes is associated
with an increased risk of stroke-for both-men-and women. The degree and pragression of carotid atherosclerosis
are directly related to cholesterol and LDL and inversely related to HDL. *

Transient Ischemic Antacks (TIA) are a strong indicator of subsequent stroke. The annual risk ranges from ) to
15%. The greatest risk of stroke occurs the first year after a TLA. Fewer than 20% of stroke patients with
cerebral infarction will have a precedent T1A.

The morality associated with stroke is greatest in the first thirty days with the rate ranging from 8 10 20%.
Initial predictors at the onset of stroke of carly montality include impaired consciousness, severity of the initial
clinical syndrome, hyperglycemia, and 2ge. Survivors of stroke have 3 to 5 times the increased risk of death
compared 1o the general population. The annual estimates of risk of death are 5-8% for stroke.

The risk of recurrent stroke is greatest in the first 30 days following the initial event. The risk is estimated to
range from 3 to 10%. Long term stroke recurrence rates ranie‘ in different studies from 4-14%/ycar. Risk
factors for recurrence are valvular disease, congestive heart failure, and atrial fibrillation.

The oeatment of TIA and ischemic stroke includes antiplatelet drugs such as aspirin and ticlopidine.

The sponsor has submitted an NDA for Aggrenox™, a combination producs of dinvridamole (DPY and acniri_n_j
ASA) 10"

{ The product is an extended release formulation of dipyridamole

. combined with immediate release aspirin to be taken orally twice a day. Each capsule will contain DP 200mg

and ASA 25 mg. The Agency requires that, as outlined in CFR 300.50 for combination products, “two or more
drugs may be combined in a single dosage form when each component makes a contribution to the claimed
effects and the dosage of each component (amount, frequency, duration) is such that the combination is safe and
effective for a significant patient population...”. The regulatory history of both drugs is germaine to a discussion
of the submission.

The final rule for aspirin was published in the Federal Register on October 23, 1998. The final rule approved the
use of aspirin to “Reduce the combined risk of death and nonfatal stroke in patients who have had ischemic
stroke or iransient ischemia of the brain due to fibrin platelet emboli*?. The dose of aspirin approved is 50-325
mg once a dav’.

The FDA approved dipyridamole on December 6, 1961. This approval was made prior to the KeFauver-Harris
amendment of 1962, which required scientific proof of efficacy prior to approval. Prior to that amendment drugs
were approved solely on the basis of safety. Persantine® tzblets are only approved for one indication: ** as an
adjunct to coumarin anticoagulants in the prevention of postoperative thromboembolic complications of cardiac
valve replacement™.  The recommended dose for this indication is 75-100 mg four times a day. Persantine®

B A . e, Y T IR e A WA e o - - e
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tablets are an immediate release formulation. The dipyridamole used in this application is an extended release
capsule form that is not currently approved in the United States.

The combined product is approved and marketed in Europe and Africa. For a complete listing please see the
Appraved Marketing section of this review,

Descnptlon of Study Drug

Aggrenox™ is a cornbination mtxp];t;ié; Qgrm_dg'zlgpéd for oral administration. Eac)y
--<coniains an exignded release form of 200-mg dipyridamole and 25-mg aspirin in ar{ )

{ Y

[~

e

TABLE 3.43.211 AGGRENOX™ capsules Qualitative and Quantitative Composition
- = - e
7 A}

Ingredients - - [

A

“~—""Yaspirin) _

"Com Starch »
Colloidal Silicon Dioxide *

Aluminum Stearate

Lactose Monohvdrate « .
Microcrvstalline Cellulose

Sucrose »

Tianium Dioxide «

Acacia *

¢ T
—ZC' ; I
—

N

| __ Dipyndamoic

)
Tanant Kcig, T T
i——‘(

¥

Ff.v‘crroxwrossmgll‘ﬂos i
Dimethicon & L e
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Povidond /
MemarrymCopolymc{ 1

Hydroxypropyl Methylceilulose Phthalate] i
Triaceun T
Stearnic Acid -

A\
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\
1
Totl_ 1
[
Capsule Shell**
R
\ — 1

*¢ Consisting of gelatin, water, titanium dioxide, red iron oxide, yellow iron oxidk
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Chemistry

Dipvridamole
The chemical composition is 2,6-bis(diethanolamino)-4,8-dipiperidino-pyrimido(5,4-d) pyrimidine and is shown
below.

HO

C24H40N804 Mol Wi. 504.63

Dipyridamole is an odorless yellow, crystalline substance with a bitter taste. -t is soluble in dilute acids,
methanol, chloroform, and practically insoluble in water.

Aspirin
The chemical composition is benzoic acid, 2-(acetyloxy)-. Below is its structural formula.
0. _OH
H3C\n/o
O
CgHgO4 Mol. Wt. 180.16

Aspirin is an odorless white, needle-like crystalline or powdery substance. When exposed to air it hydrolyzes
into salicylic and acetic acids. Aspirin is highly lipid soluble and slightly soluble in water.

Manufacturing =~

A more in depth review of Aggrenox™ and its component drug substances can be found in the FDA Chemistry
Review.
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Preclinical Pharmacology and Toxicology Information
This application includes multiple studies involving animals. Below I have summarized the major findings by
the sponsor. The sponsor repeatedly uses or makes references to drug products, which are not the formulation
planned for market. Below is a table with the names and dosages of the major components for each product.
The different formulations are important in the history of the development of Aggrenox™. Most of the
preclinical trials were conducted using DP:ASA ratios for the earlier drug products. Most of the preclinical
studies were conducted using a dipyridamole:aspirin ratio of 1:4-6. Unless otherwise noted these ratios were the

ones tested—The plannsd-product-for-marketing-is a dipyridamole:aspirin-ratio of 8:1. A-substitution of the
results obtained with one product (e.g. Persantine ER) ciiinot be made for Aggrenox™.

Product Names/Definitions

Name Form Dosage- Dosage-Aspirin | Total daily dose | Total daily dose
Dipyridamole Aspirin Dipyridamole
Asasantin®Extended Extended 200 mg 25mg 50 mg 400 mg
Release / release BID
(Aggrenox™)
/Aggrenox ER
Asasantin®Immediate | Immediate 75 mg 330mg 990 mg 225 mg
Release/ release TID
Persantin®Retard Exiended 150-200mg Omg Omg 150- 400 mg
/Persantin-L release QD or
BID
Persantine ER Extended 150-200 mg Omg 0Omg 400 mg
release BID
Persantine Immediate | TID or QID 75 mg Omg 0mg 225 -300 mg

Release®

Reviewer's table

Adsorption, Distribution, Metabolism, and Excretion (ADME)
The summary application repeatedly refers to Persantine ER for the absorption, distribution, metabolism, and
excretion of Aggrenox™. Persantine ER is the extended release form of dipyridamole without aspirin. Where
pivotal pharmacokinetic and other studies are presented a comparison of Aggrenox™ with Persantine ER s
always made. The FDA Pharmacology and Biopharmaceutics Reviews will be helpful in providing information
on whether a substitution of Persantine ER information conceming ADME for Aggrenox™ is acceptable to the
Agency. Persantine ER is riot an approved product in the United States.

The sponsor states that the pharmacokinetics of the individual components remain unchanged in the final
product. Dipyridamole peak plasma levels are reached 2-3 hours after administration with steady-state
concentrations achieved within 3 days. Dipyridamole is metabolized predominantly in the liver by conjugation
with glucuronic acid to form monoglucuronide. Dipyridamole is present in plasma 75-80% of the time as the
parent compound and 20-25% as the monoglucuronide. Aspirin is converted to salicylates in the liver and has a
plasma ha!f-life of 15 minutes. Peak plasma levels of salicylic acid occur within 1-2 hours of dosing.
Salicylates are predominantly excreted by hepatic metabolism with any unmetabolized salicylate excreted in the
urine. Unmetabolized salicylate accounts for approximately 1-5% of the total salicylate.
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Toxicology .

‘Only one single dose study of DP/ASA in the 8:1 ratio was submitted. All other studies submitted used a ratio of
1:4-5. The single dose study with a DP:ASA ratio of 8:1 in rats suggested that the maximum non-lethal dose
was 6750 mg/kg. Repeated dose, reproduction, mutagenicity, and carcinogenicity studies were performed using
the reverse ratio of DP:ASA 1:4-5. :

The sponsor found the target organs for toxicity were related to either the aspirin moiety or dipyridamole moiety.
The changes noted are listed in the table below:

Pathologic Changes

Organ Pathologic Changes
Gastrointestinal Mucosal erosions and ulcers
Renal Tubular atrophy and pelvic inflammation
Cardiovascular - Jet lesions and panarteritis

Reviewer’s table

No repeated dose toxicity studies were performed in the planned product ratio.

Teratology studies suggested that the combination of dipyridamole and aspirin can produce embryotoxicity at
maternally toxic doses. Further details may be found in the FDA pharmacology review of Aggrenox™.

Both mutagenicity and oncogenicity studies performed did not suggest carcinogenic potential.

No evidence of teratogenic potential or increased teratogenic effect for aspirin was suggested in studies with rats
and rabbits.

The toxicities of these component drugs are well known. Aspirin is associated with the following adverse
reactions:

1) Hematologic (e.g. prolongation of bleeding time)

2) Gl side effects

3) Generalized symptoms

4) Cardiovascular

5) Central Nervous System

6) Fluid and Electrolyte

7) Hypersensitivity

8) Musculoskeletal

9) Metabolism

10) Reproductive

11) Respiratory

12) Special senses

13) Urogenital.

Dipyridamole is associated with the following ad\ erse reactions:
1) Central Nervous System
2) Cardiovascular
3) Rash
4) Gastrointestinal
5) Constitutional.

Human Pharmacology

The antithrombotic action of Aggrenox™ may be the result of the additive antiplatelet effects of dipyridamole
and aspirin.

Dipyridamole inhibits the uptake of adenosine into platelets, endothelial cells, and erythrocytes in a dose-
dependent fashion. The inhibition results in an increase in local concentrations of adenosine, which act on the
platelet A,- receptor thereby stirnulating platelet adenylate cyclase. This stimulation results in increased cyclic-
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3’,5’-adenosine monophosphate (¢cAMP) levels. Via this mechanism, platelet aggregation is inhibited which
reduces platelet consumption. This mechanism is likely to be the major mechanism contributing for the
antiplatelet effect. Dipyridamole also inhibits phosphodiesterase(PDE). Therapeutic levels of dipyridamole
inhibit 3’, 5’-guanosine monophosphate-PDE (¢GMP-PDE). The inhibition of cGMP-PDE augments an
increase in cGMP produced by endothelium-derived relaxing factor.

Aspirin irreversibly inhibits platelet cyclooxygenase thereby inhibiting production of Thromboxane A; (TXA,).
TXA, is a potent platelet activator and leads to aggregation. Aspirin effectively inhibits cyclooxygenase for the
lifespan of the platelet since platelets lack a nucleus.

The sponsor has submitted a number-of studies to-provide pharmacokinetic data. The difficulty in the analysis of
these studies lies in assumptions made-about-the relationship-of Persantine ER to Aggrenox™, whether there are
pharmacokinetic interactions between DP and ASA, and on the trial design. The FDA Pharmacology and
Biopharmaceutics Reviews will provide greater detail on this issue.

The sponsor performed pharmacokinetic studies in healthy volunteers and 404 patients. The healthy volunteers
received production and ESPS2 batches of Aggrenox™. The 404 patients were taken from the ESPS2 clinical
trial. During the ESPS2 wrial the formulation continued to undergo changes in composition. The ESPS2 trial
collected information on pharmacokinetics as a means of assessing patient compliance. The trial was not
strictly designed to obtain pharmacokinetics. The results from these trials are summarized in the tables below.

Selected Pharmacokinetic Studies for Aggrenox™ (all 4 tables below are from the sponsor)

APPLARS THIS WAY
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the epuivalace of AUC, for SA & d that U preduction dolch was equvsicol 10 the 1SS 2 betch with rexpect Lo cxtant of adsorption of ASA The rate of ahartion af
ASA in the produciion taich wes aer han e FSPS 2 butch (12% 1ncreasc it Cage s 0 ASA). Llowever, since ASA produccs its phar dy cffcet via ihie aactylatmn
of platcies cyclooxypenane, the time cowse of its pharmarodynapic activity is not deperuicsi sn ph kinclcs bk rather on the Jifequn of the plaeieu (approxmmtcly 10 &)
AUC, wae 16% hugher for ASA and 4% higher for SA in femalcs comparcd 1o rsles, after correction (or differences iz bady waght

Note The following ablrewviations sre applicabic 1o this bl

FR Joxd releace 1R dusle relcunc, DPrdipyndamols, DP-Llue odimyndamolc plucwonide, ARA=acalylslicyhs sad, TR phurmacokinetsy,

SA=mlicylic acid, NONMIM=pon-linear mined efTects modching, 1.ad= y. IV wous, SDexingle dose, TIA= transient ischemic slinck;

N/Awool appucable, NAVzaol wvailable - . ___
Nate Nuenher of subyects randomized (Rand. ) i1 pr od (o vend ed mudics, number of subjocts eruollaal (Frrol ) is presented for acrssndummeed sudics, number of savects compicied
{Completed) 13 inciuded iy for the phasmacokinetic and pharmacodypamic stubies Ovarad! Lolal represents 1ol patients randomired or anceliat
Noie Am of Mg 3 310ns i Jined for cach study, Ve al ' indicates that a thudy had more Unan duse nvesigaiors A compieie hat of myTaugatars i Ihe studics i wieeh Iy

panicipaied can be found i the Last of nventigaters

Natc  Resuls arc prowemed (o only those phamucoiunciic obiestives that wre relesant 10 this mibmission.
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Chinical Stady ¥ Dugn Study Seart/ Agc Rarge/ Trcatment, ose, 1dosage borm, Duntion # of Subpects Bstch
(81 ULy) levestigator(s) Mean Age Rand. ur Number
Papuistion MF ) o Earol/

Report Lac (R) (Completed)

CRFs Lo¢. (Q)

Poyvotal PK Sivdos ~ comtunved.

1P 9.70(:SPS 2) | Phese ll, randomuzed, | 1A% 9.9 Aggenox R (200 mg FR Persaitme’ 23 mp IR ASA) b d. ) 16%0 @
(U601 W) double-blind, placebo- | Railcy, Bancrjee, 667 % 2 years

(U196-2194) controlled, Rawuingariner, @t o). MMM Persaniive FR 200 mg capmule b.id. x 2 yumrs 1654
U9-2510) inulutemes, paalic) MASAZI mpbau 22 wass 1649
(U9N-2750) o Piacebo b.id x 2 yewrs 1649

TIA or troke o - T

(R) Total: 6602
()

Note The ol number of pai el & | excludes 40 pa st Conter 201), whach was exclwied duc 10 scicniific sisconcuct.

# .ot Numbers,

Axzemox ER W04, 20102, 10405, 10307, 10103, 01002, 00719, 00639, 00507, X302, D0} 03, G611, FOSAZ, 90303, 90206, 31010

Peraating ER 200mg: W04, 20201, HM06, 10102, 01101, D087, 00T12, 0616, O304, 00307, BCI0S, DOGI2, S0SOL, 50N, 90208, 81051, 10303

[RASA 30111, 11004, 10401 10301, 10107, 01008, ONT1S, ONY04, 00S12, (WI12, 00102, P0610, YOSOA, 90310, H0207, 81512
[laceho 0210, 10904, 10402, 102, 01207, 00709, 01010, DG 10, 00411, 60215, D101 90609, 90417, 80912
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Chaicl Sivdy 8 | Design Study Saarv At Range/ Tresunert, Doac, Dosage ¥orm, Dursuon ¢ of Subjeetr | Darch
(BIUD) Laverligawr(s) Meun Age Raed. vr Nember
Populstion MWF Earels
Report Lac. (R) {Compicted)
CRF: Loe ()
U'9.20(FSPS2)
(U96-0136)
(196-2194)
(U96-2510)
(U93-2750)

{ (Continued)
Objective(s): Sungic plasraa DP wud ASA 10 manitor compliance.
Oiher PK lafermation: &aqnphu dl’au(aagqc,-m)m PK of I FR coary ™K of Parx F.R AP N et popuk . ot o renal tunclion an
NP ph of p for devg i jon b I and ASA
l-um Psoa hes colacred 1o eval pliance (N=247 for ASA, Ne$) for Parsenunc TR, Na22? for Aggenox LR, N=270 for placebo) were anatyzed o daomine 1T,
ASA, and SA pharmacokinmtics in patients DI and DP-Giug: DP pharmacokimetics woxe not affessed by concomitans admmpistrsiion of ASA No differences were aecn i DP
pharmacolinetcs in patients, compared W data obtainad from Bubcy 1o hewlhy vol (par % i pat voiuroe of disribution of 139 1. 1, oF 9.92 and 108 hours «n males
and ferrales, C1JF o 135 and 170 enl/min in males and [emalcy). P and LP-Glue < o 4wk g age and at sath i g weight  Popul PK
snalysis showed Bl CLF of DP was 40% lewer in eldcly (>6$ years) comparad W younper patients (<SS years), and was {3-20% lower in ighter {<57 kg) compansd 16 haavier (>78
k) poterus Thes agread with results from an ampincal analyns, which showed & 29% decreme in h in eiderty compared 10 young paticmts (>65 years pared Vo
<355 yoars), and 4% docrease in ligh'er carapaned 1o hesvier paliems (<67 kg compared 1o >78 kg) omy o woal] Ailfarence (1% decran:) wus fomd s DP spparent chexrarce srd no
diflercnce was found in DP-Ghus apr A in (swalcs comparad Lo ouics, aflar correckon far age and waaghl difTarences. There was no impact of renal function on D ard
DP-Ulee concentiatrans. ASA AMd SA° ASA kinaids were aat dotormame becsuse o large sumber of saroples were below detection limita. SA enncentrations in elderly (265 yrs) were
17% Ngher tun B younper patienis (<55 1) Pamw JOnS Ak & d with & ing weight { 19% highey in peticats <67 kg compared 10 palients >78 kg There woe
no difTerencan hetwesn malcs and hraakes, afla correction for age and waght ifferences. Whilk peak A concentzanons were achieved Laier i paticnis cosepared 1o haallyy
volunteers, U magnitude and shapy of U plamna concentrutos-time pofile was sirdler 10 thet s2en in heakthy ubyeets: Mﬂ-nmhmu were nol alfecied by concomitars
admiaistrstion of NP

Clinacal Study # | Dergn Stedy Starv/ Age Rangy i reatrten, Do, Dasage Form, [ rstion # of Subjecrs | Bauch
@Tus) Taveriigatar(s) Mesn Age Rend. or Numbcr
Pupulstion MF Ewrols
Report Lo¢. (R} (Corapicted)
CRFyluc ()
Pivolal PX Sludes ~ contied

1
969 Randomizey, double- | 1988/ -4 Permnure ER 200 mg bid. x 3 deys 201) IR
I0117) blind, muiuplc Jose, | CAPF. Su N4 Aggenox ER (200 mg FR Persaniine/25 mg [R ASA) bad x | 12(12) 205))
healthy volunleas | thaee-wey crossover 676 3 doys
(R) IR ASA 25 mg b.id x Ydays 12002) TN
(CYNIA

Total 12
Objective(s). L ol p J for ph k . £Taction b the ¥ LR sid IR ASA componunts of Aggrenox LK
Other PK {nformation: Effect of |endq on ASA atum:olmnn
Resois. DU “1he troavailatninty of D was csmemiially wneh of LY and ASA (%% and 12% incremse in AUC, and T . respoctively, for
Auumxilmnﬁ‘omtl) MMN«MJW[AU&.)MWWM \grilicam)y afT (™ 3, but the raie of absarpuon 0] ASA was
cwhat duwer f g acd of Aggrerax IR comparad o sdmuniesauon of LR ASA alone, ummww:l%dnnmcm(._. Howews, uoce ASA praduces

" phar d eliect via ibh Hation of plaLelet cytioorvgenase, (he me courte of 1 NAFYMSOdYNATDIC aclivily 18 Red dependert an phertnacok et icy but rather an
the kfcapan of thx: plaeiets (approximately $-10 days) No mgnificant changte were otwarvad in SA kmcbes. No mgnuficant ditferences were obaawd in AUC,, fur ASA and SA
between rmales and females, afler conrectan for diflareaces i) body weight J

Additional tnals with Persantine ER were presented in summary format. Selected results obtained from these

trials include:

1P 9.123

1) AUC,, for ASA was increased 19% in the production batch, however, :he equivalence of AUC,, for SA
demonstrated that the production hatch was equivalent to the ESPS2 batch with respect to extent of
absorption of ASA

ESPS2

2) The sponsor notes that ASA kinetics were not determined because a large number of samples were below
detection limits.

3) DP clearance decreased with increasing age and increased with increasing weight.

4) SA concentrations in the elderly (>65yrs) were 17% higher than in younger patients (< 55 yrs).

5) SA plasma concentrations also increased with decreasing weight.

6) Peak SA concentrations were achieved later in patients compared to healthy volunteers.
IP9.69

7) Rate of absorption of ASA was somewhat slower following administration of Aggrenox ER compared to the
adminisiration of IR ASA alone.
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The extrapolation of data from healthy volunteers to patients is not easily performed. The mean age in the
healthy volunteers was 33.2 years for IP 9.123 and was 33.4 years for IP.9.69.. The mean age in the ESPS2 trial
was 66.7 years. Elderly patients take other medications, have other medical conditions, and reduced creatinine
clearance, which could effect DP clearance and ASA clearance. ESPS2 did not determine ASA kinetics and was
a clinical trial, which assessed efficacy, safety, and compliance.

The sponsor states:

1) With coadministration of DP and ASA as Aggrenox™ ER, a small increase in AUC (8%) and Cau (12%)
was noted in DP pharmacokinetics on average

2) only a small increase (8%) was noted in the AUC of ASA, but a 29% decrease was observed in Cp,,
following administration of Aggrenox™ ER, compared to the administration of ASA alone. However,
since ASA produces its pharmacodvnamic effect via the irreversible acetylation of platelets, the time course
of its pharmacodynamic activity is not dependent on the pharmacokinetics of ASA but rather on the lifespan
of the platelets (approximately 8-10 days).

3) The small difference observed in the pharmacokinetics of SA following coadministration of DP and ASA is
biologically irrelevant.

4) 200 mg Persantine extended release + 25 mg ASA as immediate release tablet given b.i.d. represent the
optimal dosage forms and doses, as dynamics of the individual components are maintained and the overall

effect of the combination is superior due to the additive effects which could not be achieved by any dose of
the individual components.

The sponsor attempts to explain any discrepancies in pharmacokinetic data by the pharmacodynamic effect. The
sponsor’s PK data demonstrate the AUC of aspirin alone, following a 25 mg oral dose, to be greater than the
AUC for the same dose of aspirin in the combination product. The effect of this difference is unclear at this
point. There were no dose finding studies performed in patients to determine optimal dose of aspirin and optimal
dose of dipyridamole used in this fixed combination product.

APPEARS THIS WAY
ON ORIGINAL
Clinical Studies Summary

The tables below are brief synopses of the major trials to be discussed.

Pivotal Chinical Trial

Trial Tnal type No. subjects Treatments Resuits

ESPS-2 International, 6602 patients who 1)Placebo, 2) aspirin | Organized and
Multicenter, experienced a TIA or | 25 mg po bid, 3) analyzed on an intent
randomized, parallel | stroke within 3 extended release to treat basis,
group, double-blind, | months prior to study | dipyridamole 200 mg | demonstrated a
placebo-controlled, 2 | entry from 59 centers | po bid, 4) reduction in the
by 2 factorial design | in 13 countries Asasantin®Extended | secondary prevention

Release/Aggrenox™
(extended rejease
dipyridamole 200 mg
+ aspirin 25 mg po
bid)

of stroke, and a
reduction in the
combined endpoint of
stroke and/or death
but did not affect the
endpoint of death

(see efficacy section
for greater details)

Reviewer’s table

BEST POSSIBLE COPY
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Clinical Trials in Support of the application
Trial Trial type No. subjects Treatments Results
ESPS-1 | International, 2500 patients who 1) Placebo, Primary efficacy —
Multicenter, experienced a TIA or | 2)Asasantin® endpoint of stroke
randomized, parallel | stroke within 3 Immediate Release and/or death
group, double-blind, | months prior to study Results at 24 months,
placebo-controlied entry from 16 centers Primary endpoint of
in 6 countries stroke or death
reached by 22.6%
placebo patients and
15.2% Asasantin®
Immediate Release
patients
Uss- Single center, 137 patients who had { 1)Dicumaro] = Trend towards lower
0473 Randomized experienced TIA or heparin 2) ASA incidence of recurrent
Reversible Ischemic | 330mg po tid + TIA, RIND, or lower
Neurologic Deficit Persantine Immediate | occurrence of stroke
(RIND) Release (DP 75 mg) | in both groups,
po tid £ heparin ung ablished work
presented at the World
Congress of
Neurology 1981

Reviewer’s table

For these European studies, a slight difference in the definition of stroke must be mentioned. Stroke in Europe
includes TIA in its definition. TIA is a form of minor stroke. :

Description of Protocol

Title: ESPS 2 Second European Stroke Prevention Study

A) Objective: The aim was to investigate the effect of dipyridamole and of low dose ASA used alone or in
combination, a placebo group providing the baseline, in the prevention of stroke and of death in patients
who have already suffered from recent minor or major cerebrovascular accidents of ischaemic origin.

B) Study Design: This trial was an international, multicenter, randomized, double-blind, placebo-controlled,
parallel-group with a two by two factorial design. The trial was organized and planned to be analyzed on
intent 10 treat basis.

C) Subjects: The trial was designed initially to include 5000 patients with 1250 in each of the four treatment
groups. After an interim analysis the sample size was increased from 5000 to 7000 patients.

D) Disease definitions:

1) TIAs : a focal disturbance of the cerebral circulation which results in a clinical neurological deficit
recovering within rwenty-four hours without functional impairment at standard clinical
neurological examination.

2) Stroke : a focal disturbance of the cerebral circulation whick results in a JSunctional neurological
deficit lasting more than 24hours.

For the purpose of this study, strokes may be classified into minor strokes or major strokes according to

modified Rankin scale :

a) Minor strokes are CVA in which the functional neurological deficit either disappears after
more than 24 hours or if there are residual symptoms, they do not impede severely the patient’s lifestyle,
involving only a minor handicap.

In a minor handicap, symptoms lead 10 some restriction of lifestyle, but do not interfere with
the patient’s capacity to look afier himself (grades 0, I, 2). .

b) Major strokes are CVA in which the functional neurological deficit impedes the patient's
lifestyle, imvolving a moderate or more severe handicap. .

BEST POSSIBLE COPY
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1) Moderate handicap : symptoms which significantly restrict lifestyle and/or prevent
toially independent existence.

2). Moderately severe handicap : symptoms which clearly prevent independent
existence though not needing constant attention.

3) Severe handicap: totally dependent, requiring constant attention day and night
(grades 3, 4, 5). ’
Therefore, the diagnosis of ischaemic cerebrovascular accident will be based on clinical symptoms.

E) Inclusion Criteria
Adult patients (i. e. over 18 years of age)
1) -suffering from a recent CVA,;
2) -whose CVA occurred within 3 previous months - -
3) -after sufficient clinical stabilization of their neurolog:cal and general condmon after a stroke.

F) Exclusion criteria
Diagnosis

1) Cerebral haemorrhage

2) Braintumor

3) Cerebral disorders related to the following diseases :
Syncope, drop attacks, migraine;
Congenital vascular malformation: aneurysm, angioma
Should not be included, unless the occurrence of a recent CVA (not older than 3
months) is proven by CT scan.

History of
4) allergy to aspirin
5) active peptic ulceration
6) neurovascula- surgery 6 weeks prior to inclusion.

General condition
7} dysphagia
8) unconsciousness or dementia
9) unreliable patients who, in the opinion of the trialist, would be unsuitable for inclusion in
the study due to their inability, unreliability or non-cooperation (psychotic patients,
patients with poor memory, patients in unsuitable social situation)
Concomitant diseases
10) Bleeding disturbances
11) Unstabilized hypertension with significant risk of hypertensive encephalopathy
12) Chronic renal failure
13) Poor Iife expectancy, life-threatening disease (neoplasia, liver cirrhosis, eic.)
14) Uncontrolled diabetes
15) Conciitions for which antir.oagulation is necessary
Concomitant trearment
16) Nonsteriodal anti-inflammatory agents, anti-coagulants or anti-platelet agents including
ASA and dipyridamole which cannot be changed to a suitable alternative medication.

Others

17) pregnancy
18) Refusal : jrom patient's own decision or in accordance with family wishes (aphasia)
and/or his general practitioner.




NDA 20-884
Page 15

G)_Treatment Assignment
Patients were allocated according to a minimization technique, which took into account the initial diagnosis (TIA

or stroke), sex, age, and study center, by European Organisation for Research and Treatment of Cancer
(EORTC). Below is a table of the four arms of the trial.

Treatment and Dose Regimen

Group Aspirin dose Dipyridamole
Placebo None ~-None - . - ) =
ASA 25 mg po bid None
DP None 200 mg po bid (slow rejease)
DP + ASA 25 mg po bid 200 mg po bid (slow release)

Reviewer’s table

APPEARS THIS WAY
ON ORIGINAL




H) Flow of Trial

Sponsor’s diagram from Clinical Trials Report

qualifying event

eligibility

diagnosti¢ procedures
atinclusion;

randomisarion
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follow up visits 1,3.6.9.12.15.18.21 and 24 months after inclusion

foutine examinations
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data 2nalysis, report of study results

Various levels of quality coazrol Save not besn indicated in this diagram for the sake af simgplicity.

I) Follow-up

Each patient would receive study drug and be followed for 24 months unless a fatal event occurs. Follow-up
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continued regardless of whether an end-point or relevant event was reached or whether treatment was continued

or not. Follow-up visits were scheduled: at the end of months 1,3,6,9,12,15,18,21,24 after inclusion. ’I‘he

planned analysis would take into account events occurring within the 24 months.

J) End-point O~currence

Special forms were filled out for stroke or death.

For stroke the following information was collected if possnblc
1) date of onset and description of symptoms
2) location
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3) severity (modified Rankin scale)
4) fata] outcome

5) time for recovery

G)CTscan : Ll I'.I T U
7) other examinations as necessary.

g

1) date and circumstances of death

2) symptoms, description, date of onset, location in case of death due to stroke or myocardial
infarction (M1)

3) autopsy confirming or defining the cause.

K) Evaluations

1)_Diagnosis prior to inclusion

Prior to inclusion the diagnosis of CVA must be assessed by:
a) -clinical neurological examination for:
-neurological signs
~date of event
-stabilization of the clinical status
b) -CT scan: a CT scan is strongly recommended in view to confirm the thrombotic
origin of the vascular accident and to exclude other possible causes such as tumors or cerebral haemorrhages.
CT scan should be performed at earliest 3 days after the CVA, at the latest before

inclusion (3™ month).
(A negative scan is not a reason for non inclusion if clinical signs are or were clear

enough 10 sitate the diagnosis of CVA).
¢) - checking of exclusion criteria as listed above.

2) At entry
At entry, patients will undergo clinical and neurological examination, ancillary examinations

and biological measurement.
A) The clinical examination included:

1) vital signs,

2) past medical history,

3) present medical history,

4} social habits (smoking, alcohol use, and coffee consumption).
B) The neurological examination recorded.

1) date of qualifying event,

2) history of previous CVA,

3) Location and arterial site involved,

4) Importance and description of residual impairment.
C) The ancillary examinations included:

1) ECG (mandatory)

2) CT scan (strongly recommended)

3) Isotopes-brain scan

4) Cerebral angiography

5) Doppler

6) Nuclear Magnetic Resonance

7) EEG.

8) Chest X-ray.
D) The biological measurements were performed at 0, 12, and 24 months and included:

1) complete blood count,

2) blood urea

3) cholesterol

4) uric acid

S) liver function tests.

ST POSSIBLE COPY
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E) The follow-up visits assessed intercurrent end-points or relevant events, side effects, and compliance in
addition to the above listed items. Specific safety information was assessed. Special attention was paid to
occurrence of hemorrhage, gastrointestinal complaints, headaches, and any other unusual complaints.

L) Endpoints (per the original protocol)

Primary end-points were:

1) Strokes R .

The first stroke (fatal or not) occurring afier inclusion within 2 years will be taken into account. Fatal
stroke is defined as a stroke followed by deaih, if there is a clear-cut relation between stroke and death.
Death may be either directly related 10 the stroke or to a complication.

2) Total mortality
Total mortality (including fatal strokes) of any cause occurring within 2 years (it can occur after a non-

fatal end-point or a relevant event). —~ :

Secondary end-points were:

1) TLAs

2) Acute myocardial infarction
The first acute myocardial infarction, occurring within 2 years (either fatal or not) will be taken into
account. A fatal myocardial infarction is defined as a myocardial infarction followed by death. Death
may be directly related to the myocardial infarction or to a complication.

3) Ischemic events © : ~ S : :
Ischaemic events, supposedly of thrombotic origin, are a combination of the following end-points or
evenis:

Strokes
Acute myocardial infarction
Sudden death
which will be analysed together.
A sudden death is a death occurring within 24 hours afier the onset of symptoms, the aetiology of which
cannot be defined: poor symptomatology and no autopsy.
Other vasculer events will also be checked: lung embolism, deep venous thrombosis, obstruction of
- peripheral arteries, retinal vascular accidents.

M) Compliance assessment
Compliance was assessed at each visit Dy interview and pill count. Serum analysis for aspirin and dipyridamole
levels was performed twice during the study period; however, this analysis was not performed for all patients.

N) Statistical Analysis
Four reatment groups were planned with 1250 patients in each group. The number was computed to generate
80% power with a type 1 error of < 0.05 in view to detect a difference of 33% risk reduction. The statistical
analysis was performed on an intent to treat basis. The major end-points were to be studied by survival analysis
using the Gehan’s test. The comparison of survival was to be performed between the four groups and pooled
group analysis. The Cox model was planned to assess the potential effects of covariates.
An interim analysis was planned three years after the beginning of the study or when 1600 patients had rzached
two years of follow-up.
O) Trial Organization
Committees included:

1) Steering Commitiee

2) Ethics Committee

3) Protocol and Publishing Committee

4) Coordination Committee

5) Morbidity and Montality Assessment Group (MMAG)

6) Staustical Center.

P) Amendments
No major protocol amendments were carried out during the study.
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After recruitment was stopped, the investigators were able to withdraw patients with non-rheumatic atrial
fibrillation, after several publications demonstrated benefit of vitamin K antagonist therapy in similar patients.
After an interim analysis the Steering Committee recommended the increase in sample size.

Results of Pivotal Efficacy Trial: ESPS2

A clinical data summary and statistical analysis for this trial is contained in NDA vols. 1.003. The study report
and protocol are contained in vol 1.116.

This trial was carried out from February 1989 to March 1995 involved 60 centers in 13 countries in Europe.
Investigators and their sites are listed below.

APPEARS THIS WAY
ON ORIGINAL
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Belgium

University of Amtwerp, Gezral Hospital Middelheim, Dept of Neurology, Anrwerp. Main
Imvestigator : DE DEYN PP, MD,Ph.D, MMPR.

Cliniques Universitzires Samt-Luc, Dept of Neumlog), Brussels. Main hvestigator :
LATERRE C, MP, PhD; -+ -~

UZ. Gasthuisberg, Dept ofNem'ology, Leum an]nwsagazar Cmonx MD.PLD.
CHU, Dept of Neurology, Ligge. Main Jmvestigator : FRANCK G, MD, PhD.

Finland

University Hospial of Kuopio, Dept of Newrology, Kuopio. Main Imvestigators :
RIEKKINEN PJ, MD, PhD, SIVENTUS J, MD, PhD.

Savonlinna Central Hospital, Dept of Neurology, Savonlinma.  Main Jnvestigator :
KR PELADNEN H, MD.

University Hospital of Turk, Dept of Neurology, Turku. Main Investigator : RINNE UK,
MD.

Cenre Gui de Chauliac, Dept of Neurology A, Montpellier. Main Investigator : BLARD JM,
MD.
Merseile CHU Timone, Dept of Neurclogy, Marseille. Main Investigator : Kiarn, R, MD.

Germany
Kliniken Schnarrenberg, Dept of Neurology, Tubingen. Main [nvestigator : DICHGANS T, MD.

Fackklinik Rhew/Rubr, Dept of Neurology, Essen.  Main Imvestisator : SCHUTT P, MD,
. KOLENM, MD.

University of Esses, Universiiiitrkiinik, Dept of Neurology, Essen.  Main Investigator
DENER HC, MD.

Alberunen-Haus Hamburg, Medi-inisch-Geriatrische Klinik, Dept of Neurology, Bamburg.
Mein Investigasor : METER-BAUMGAXTIER HP, PD, DR.

Kliniken St. Antonius, Mecizinische Fiinik, Dept of Neurology, Velbert. Main Investigator :

FUsGEN 1, MD.

University Hospital Mainz, Dept of Neurology, Mainz Main Investigator : KRaAEMER G, MD.
Dizkoniekrankenbays Rotenburg (Wirnme), Dept of Neurology, Rotenburg (Wirnme). Main
Investigator : HAGENAK R, MD.

Nordwest-Krankeahans Sanderbusch, Dept of Neurology, Sande. Main Investignior :
Rozxama R, MD.

Kiinkum Minden, Neurologische Klink, Dept of Neurology, Minden. Main Investigator :
Busse O, MD.

Ireland

Cork University Hospital, Dept of Neurology, Cork. Main Investigator : GALVINR, MD,
MRCP.

University Coliege Hospital, Dept of Neurology, Galway. Main Investigaior : MORAN J, MA,
MB, FRCP.
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Itaiy
Qspedale Torrette, Clinica di Neuroriabihtazione, Dept of Neurology, Torrette di Ancona
Main Investigator : PROVINCIALL L, MD.

The Netherlands .

St. Ignatius Ziekenhnic, Dept of Neurclogy, Breda. Main Imvestigator : STROY JPM, MD.
Elkerlick, Dept of Neurology, Helmond. Main Imvestigetor - DURSTRA UJ, MD.

St Laurenting Hospital, Dept of Neurology, Roermond. Main Investigator : VAN GOOL G,
MD.

Mzasland Hospital, Dept of Neurology, Sittard. Main Investigator : TER BERG HWM, MD.
Scheper Ziekenbuis, Dept of Neurology, Emmen. Main Jmvestigetor : TEN NAPEL K, MD.

St Jozef Ziekenhuis, Dept of Neurclogy, Kerkoade, AMain Jrvestigator : PASMANS IMMG,
MD.

Prot. Zickenhuis ‘Willem Alexander, Dept of Neurology, ‘S Hertogenbosch — Main
Investigator : PEPZRXAMP JPC, MD.

Elisabeth Ziekeshuis, Dept of Neurology, Venray. Main Investigator : WIEZER HA, MD.

Norway
Trondheim University Hospital, R.eg:onsykzhuset, Dept of Neurology, Tmndh:un Main

Investigator : BoviM G, MD, PiD.,
Haukeland University Hospmal, Dept of Newrology, Besgea.  Main /mestigator :
TEOMASSEN L, MD.

Portugal

Centro de Estudos Egas Moniz, Hospital de Samta Maria, Dept of Neurology, Lisbon. AMarn
Jrvestigator : FERRO J, MD.

Hespimais da Universidade de Coumbra, Dept of Neurology, Coimbra.  Main [nvestigator :
CUNRA L, MD.

Hospial Geral Santo Antonio, Dept of Neurology, Porto.  Main [nvestigator :
CasTRO LOPES J, MD.

Spain

Hospital Santa Cruz y San Pablo, D=pt of Newrology, Barcelona AMain [rvestigator :
ESCARTIN A, PbD.

Hospital General T.5. Vali dHebron, Dept of Neurology, Barcelona. Main nvestigator :
MOLINS M, PhD.

University Hospital San Juan, Hospital Clinic Alicante, Dept of Neurology, San Juan -
Alicante. Main Jrvestigator : MATIAS GUIU, M.D.

Hospual La Fe, Dept of Newrology, Valencia. Main /mvestigator : Yaya R, MD.

Sweden

Huddirge University Hospital,” Dept of Neuwrology, Huddmmge. Main Imvestgator:
ERSMARK B, MD.

Kaolinskz Hospital, Dept of Neurology, Stockbolm. Main Investigator : WAHLGREN NG,
MD.
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University Hospital, Dept of Neurology, Linkoping. Main Jnvestigator : OLSSON JE, MD,
PhD. .
Regionsjukhuset Orebro, Dept of Neurology, Orebro. Main Imvestigator : NILSSON A, MD.

167, nd
Zarich University Bospital, Dept of Neurology, Gepeva. Main Investigazor : HENN V, MD.
Hépital Cantonal de Genéve, Dept of Interpal Medicine, Geneva. Main Imvestigator :
WALDVOGEL F, MD.

United Kingdom SYmon
Ninewells Hospital and Medical School, Dept of Medicine, Dundee. AMain Imestigator :

.’f\\
FORBES C, MD, DS, FRCP. ) ] bien
St Woolos Hospital, Dept of Neurology, Newport Main Investigator - BROWNE SEM, f::,“j
Derbyshire Royal Infirmary, Dept of Medicine for the Elderly, Derby. Main Investigaor :
MisHRA RM, MBBS, FRCPL farteed
Oldchurch Hospital, Neurology Research, Romford. Main Imvestigator - CAPLDEO R, FRCP, woeend
MBBS ’ o3
Orsert Hospital, Neurology Office, Orsett Grays. Main Investigator : CAPILDEO R, FRCP. -
Bristo! General-Hospital.-Dept of Neurology, Bristol Main Imvestigator : WINDSOR ACM, 2.
MD. 2.
Norfolk & Norwich Health Care Nastrust, Dept of Medicine for the Elderty, Norwich Afain oy
Investigawor : FULCRER R, MB, BcH, BAO, MRCPL et
Royal Infirmary, University Dept of Medicine, Glasgow. Main Investigator : LowE G, MD, L i
FRCP. -
Jersey  General Hospital, Dept of Neurology, St Helier. Meain  Investigator : P -y
RICHARDSON MR, BSe (Med.Sa), MBChB, MRCP (UK). o \
Crawley Hospital, Dept of Neuralogy, Crawley. Main Investigator : BAILEY R, MA, FRCP. an e
Bolton General Hospital, Dept of Neurology, Bolton Main Iivestigator : BANERJEE AK| s
MD.
;.eed.s General Infirmary, Medical Unit, Leeds. Main Jmvestigator : PRENTICE CRM, MD,
FRCP. .
Woodend Hospital, Dept of Medicine for the Elderdy, Aberdeen. AMain Imvestigator :
HaMILTON SIC, FRCP (Glas.). 4
Nonb Stafis Royal Infirmary, Dept of Neurology, Stoke-on-Trent Main Imvestigntor :
Scarrz110 ), MD, FRCP.
Cardiff Royal Infomary, Dept of Neurology, Cardiff Main /mvestigator : WOODHOUSE K,
MD, FRCP.

Sponsor’s table from clinical trial report

Investigators’ curriculum vitae, informed consent forms, and institutional board review approval information are
provided in vol. 118.

A) Patient Enroliment and Disposition
A total of 7054 randomization numbers were issued. A total of fourteen numbers were issued to several centers,

which were not used.  Patients were randomised to treatment groups according to the minimisation technigue
which toox into account the initial diagnosis (TIA or stroke), sex, age and study center. The
allocation/randomization scheme is found in vol. 1.119, 1.120, and 1.121.

The scheme distributed treatments at sites so that a balance was achieved between all four treatments at each
center. No country contributed more than 23% of the patients. Below is a table of the distribution of country of
origin for patier.ts. The largest center was University Hospital of Kuopio in Finland (center 241 1) which
contributed 682 patients (9.7%5). The next three largest sites were Univerisdade de Coimbra in Portugal (center
2212) which contributed 453 patients (6.4%), St. Ignatius Ziekenhaus in the Netherlands (center 201 1) which
contributed 451 patients (6.4%), and Streckziekenhuis Almelo in the Netherlands (center 2013) which
contributed 438 patients (6.2%).
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TABLE 83.1: 3. COUNTRY OF ORIGIN OF PATIENTS NG.UPED IN ESPS 2
Source dawa: appendix 15.92.5tAn2: Demographic and Baseline Daaa

Comtry Number of patients % of !
1 Norvay 259 39
2 Swedsn 459 7.0
3 Finland 647 143
e Belgiurn 379 5.7
5 Swizerland 14 0.2
6 __ Gzmany 434 6.6
7. France 89 13
B 7777 Netheriands - TTUTIS08” 9 m——
9 Spain pasp) 4.4
10 Imly 134 2.0
il Porgal 649 9.3 Fana Tre WA
3 Unetkinzon 1@ 27 APPIARS THIS WAY
r ™~ 5t A
13 Scandinavia 164% 25.2 0‘ Oﬁlull\‘!AL
4-8 Northwestern Europe 2425 36.7
911  Sowhem Europe 1075 16.3
12-13 UK & Ireiand 1437 21.8
Total 6602 100.0

Sponsor’s table

0t ORIG

B) Disposition

Below is a table with the disposition of patients during the trial. There was one center that was excluded from the
trial.

An audir of center 2013 suggested scientific misconduct at that site so the center was excluded from the efficacy
analysis. A complete explanation of the misconduct is provided later under the section labeled Center 2013.
Therefore the sponsor's analysis was based on the 6602 reliable patients. Retrospectively another |38 patients
were not eligible for the study because of misdiagnosis (n=44) and ineligible later because of inclusion/exclusion
criteria (n=94). These 138 patients were included in the intention-to-treat analysis. The patient’s data from
center 2013 was considered so unreliable it was not included in any safety analysis.
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ESPS2: Disposition of patients (Randomized patients)
TOTAL Placebo ASA DP DP+ASA
Randomized 7054 1764 1762 1765 1763
Excluded (Center 452 115 113 11 113
2013 and 14
€ITONCOUS entries)
Included for final 6602 1649 1649 1654 1650
analysis
Misinclusions 138 28 37 ] 31 42
/Misdiagnosis
Completed study: 3871/6602 980/1649 1023/1649 923/1654 945/1650
reached 24 months (58.6%) (59.4%) (62%) ) (55.8%) - (57.3%)
Completed study: 39216602 108/1649 102/1649 100/1654 82/1650
treated until death (5.9%) (6.5%) (6.2%) (6%) (5%)
Lost to follow up for | 108 31 11 28 38
Stroke (Before
special investigation)
Lost to follow up for | 28 10 6 6 6
Stroke {Afier special
investigation) .
Lost to follow up for | 44 14 8 16 6
Death (Before
special investigation)
Lost to follow up for | 15 7 4 2 2
Death (After special
investigation)
Ceased Treatment 2339/6602 561/1649 524/1649 631/1654 623/1650
(35.4%) (34%) (31.8%) (38.1%) (37.8%)
Reason for 1698/6602 390/1649 328/1649 467/1654 459/1650
Treaiment cessation: | (25.7%) (23.7%) (23.2%) (28.2%) (27.8%)
_| adverse event
Reason for 370/6602 98/1649 79/1649 107/1654 86/1650
Treaument cessation: | (5.6%) (5.9%) (4.8%) (6.5%) (5.2%)
non-medical
Reason for 2326602 64/1649 50/1649 48/1654 70/1650
Treatment cessation: | (3.5%) (3.9%) 5%) (2.9%) (4.29%)
other ‘
Reason for 39 9 13 9 8
Treatment cessation:
unknown

Reviewer's own table from sponsor’s information

Less than 1% of the total number of subjects were lost to follow-up. The data handling rules for the NDA
submission differed from that planned for the clinical trial report thus a special investigation was undertaken for
patients Jost to follow up.

A special investigation was performed of patients lost to follow-up for stroke or death. This investigation was
performed after differences in the data handiing rules were appreciated between the NDA requirements and the
clinical trial report (CTR) for ESPS2. Below is a table with the differences in patient accounting between the
NDA data handling rules and the CTR data handling rules prior to the special investigation. Each center
investigator conducted the investigation for their lost to follow-up patients.

Differences in Data Handling Rules and Censoring Times for lost to follow-up patients

Event NDA (number of patients) CTR (number of patients)
Strokz 108 37
Death 44 42

Reviewer's table from sponsor’s information
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The sponsor wrote, The investigators at each cenler remained blinded with respect to treatment group during the
special investigation. The intended use of stroke information was in the worsit-case and investigator-diagnosed
stroke analyses only; the intended use of the new death information was in the worsi-case patient survival
analysis only. However, during the course of the investigation of the 108 patients lost to follow-up, it was
discovered that four patients who had been considered alive at two years according to the NDA handling rules
had actually died before that time. These four corrections were therefore added to the primary analyses of

death. The primary analyses were not modified in any other way.

Approximately twenty-five percent of patients discontinued for an adverse event. The term “other” under
treatment cessation refers to those patients who moved, refused to participate, or whose general practitioner

refused to participate.

Misdiagnosis/Misinclusions
APPEARS THIS WAY
ON ORIGINAL

PANEL 882221 Summary of Misinclusions and Misdiagnoses
ESPS2 - Intent-to-Treat Population

Treazment Crowe
DP 200 mg/ FIN
ASASopbid DP20Omzbid ASA2Smgbid  Placcto L
LX) N %) 6 (%A} LS Ovenli (;m,ﬁ
Toll Numoes of Patiems 1650 1654 1649 1849 6402 !‘“Ls
Number of Pacrs Misincluded or 41 25% FIEEE .5 37(12%) IBCITN I38L 2% mn‘_g
Musdiagnosed as Determmed .
uMaG ﬁ:‘
Msinduwion 27¢ 16%) (1A% 26 ( 1.6%) 13¢ L1%) 9a( 1.3% oY e
Mudiegnoss 15¢ 00y 8¢ 0.5%) 0T 10{ 06%)  44¢ 0.7%)
. &7
Ty pes of Minaclusion or Misdiagnos:s ‘:\g’?
insu Micrent Argumen for CVA S 03%) 1 (<0.1%) 4f02%) 4002% 140 e
Oualif 1 Eveni >3 Moaths Belore 3 05%) $( 03%) 4(02% 4002%) 3] 0.3%) {QWJ
inclusion i:a
Pavesus Chmea) Conduion Unsable 2{ 0% 1 1<D %) I Q%) 3 (02%) 91 0% e}
Ceedra Hemomtage 2 00% L] 3I(0.2%) 1 (€0.3%) 6 1<D 1%}
Bran Tumor 4 02%) $(03%) 6C04% (0%  1R105%) fonon
‘ Nonspecilic Cerebral Drsorder and no 3¢ 03%) 3I(02%) 9( 0.5%) 4(0Z%) 24{ 0.4%) Q‘y’
CT-Scea or CT-Scan Norma!
Biced Dusnurtbapcrs/Containchcanon of  2( 0.1%) 3002%) ® 1(<0 1% 6(<01%) L34
ASA
Reral Failure with Serum Creaneine 5¢ 03%) 7( 04%) 11 01%) I00%) 161 02%) m
>221 wmoll
' Pocr Prognons 5(03%) 2( 0.1%) 31 00%) HQI%)  10( €.2%)
NSAID or Anoplaeier Lnd cued 2(01%) 3(02%) 1(0.1%) 2( 0.1%) 9¢ 0.1%)
Anucearaisnon indicared 1 (<0.1%) 1 (<0.1%) [] 2{ 0.1%) 4{<01%)
Renused Corsent 1¢0.1%) 0 1 (<D 1%) 1 (<01%) 3 (<0.1%)
' Larelisbie Pauent 0 ] 1(0.1%) (4 (<0 1%

D? » Dipyndamoie: ASA = Aceryisatity be s0nd. DP-ASA = AGGRENOX ™. MMAG = Morbidin and Morualin
Asscssnent Growp: NSAID » Nosrioroidal souqn xnmanon drug
Noe Musnciuuon s defined as imehigibiin Lnown e jore inchusion o val: susdiagnosis i defined & weigidiin tha: became
spparent after mclusion i tial.
Referece Tadie § 20
These patients were distributed throughout all treatment groups. There was no obvious removal of

“inappropriate patients” from one particular group.

Treatment Cessation

Below is a table with the details of treatment cessation from the clinical trial report provided by the sponsor. The
patients listed below are the modified ITT population. The modified ITT population excluded patients from
Center 2013 and the patients who were considered to have a misdiagnosis or misinclusion.
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TABLE 10.2.4: 2. REASONS FOR TREATMENT CESSATION
Source dawx: appendix 15.9.2.5tAn5 : Safety Datwa
—Number or % of padents who stopped takine yeamnent
Type of Adverse Event: Phrehbo ASA DP DP-ASA Tom!
Number of events:
Reason for cessation:
Any Reason: 360 366 485 479 1690
Medical: 275 290 385 398 1348
Non-Medical: 8! n 95 79 327
Adverse Event 127 141 249 262 779
gaswo-intestnal: 60 61 103 116 340
headache: 39 31 132 133 335
bleeding: 5 20 3 21 49
Sponsor’s table

The major reason for treatment cessation is medical. Medical reasons for discontinuation of the treatment
included adverse events. Below is a table of percent withdrawal due to adverse event.

Percentages of Patient withdrawal from Table 10.2.4: 2 above for any reason, medical reasons, and adverse event

Treatment Group Any reason Medical Adverse Events
Placebo (n=1649) 21.8% 16.7% 7.7%

ASA (n=1649) 12.2% 17.6% 8.6%

DP (n=1654) 29.3% 23.3% 15.1%
DP+ASA (n=1650) 29% 24.1% 15.9%

Reviewer’s table

- Data missing in above table includes 4 patients in the placebn and ASA groups, 5 patients in the DP alone group,

and 2 patnents in the DP-ASA grcup. Bleeding complications were responsible for the excess treatment
cessation in the ASA treated groups. Non-medical reasons included moving, patient refusal, general practitioner
refusal, etc.

To assess the independence of th: major endpoint analysis of the decision to exclude centre 2013 and the
patients lost 1o follow up, endpo:nt data were reanalysed with the inclusion of centre 2013 and using the “worst
case approach”, assuming all patients that were lost to follow up had reached the endpoint.

Center 2013
Afier a series of events occurred which strongly suggested that scientific misconduct was occurring at center
2013, the ESPS 2 executive commirtee decided to exclude this center for the preservation of the scientific quality
and integrity of the rest of the study.
Irregularities that initially arcused suspicion are.
1) recruitment of patients was very rapid (> 300 patients/yr.) despite one trialist at the center
2) follow up visits were pertectly regular and occurred when the trialist was away
3) follow up visits occurred on weekends and official non-working holidays
4) incidence of adverse events was lower than that from other centers
S) compliance of patients was better than in other centers
6) variability of data (pill counts, biood pressures) was too low for a clinical study
7) tnalist declined open collaboration with both the central ESPS2 study organization as a committee
member and with the local clinical monitor
8) Frequently there ‘vere a postericri corrections of the dates of the ECG records and these dates
correlated better with other baseline data from the same patients.

Y
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The Steering Comminiee recommended in 1992 that an independent observer audit the center. The audit
performed in January 1993 observed the trialist delegated the responsibility of seeing patients to one of his
colleagues who was not associated with the trial. In June 1993 the expert laboratory for plasma DP and salicylic
acid (SA) concentration determinations from center 2013 were strikingly different from those collected at other
sites. .

DP and SA were both present in all samples from centre 2013, instead of the expected 25%, as distinct
Jrom the 25% positive for DP alone, 25% for SA alone and 25% neither Jfor DP nor for SA.

DP plasma levels were either trace amounts (58 out of 90 samples) or extremely high values (>
150ug/ml; 32 out of 90 samples). These values were strikingly different from those observed in the other clinical
cenires, the high values from centre 2013 are in fact completely incompatible with pharmacokinetic data of the
clinical use of DP (plasma levels do not exceed 5 ug/ml after oral administration).

Plasma SA levels originating from centre 2013 were also completely different from those coming from
other centres and incompatible with the low dose ASA meaiment regimen in the Study.

Since serious doubt arose as to whether the plasma samples from centre 2013 were Slawed, additional
independent analysis of plasma protein polymorphism (Gm-Km-Hp-Gc-ABO) was conducied. Strikingly the
laboratory report concludes that each of the 90 plasma zamples sent by the centre is composed of the same
mixture of plasma from several persons.

In addition, the last intake times reporied by the trialist were again so precise (100% of the subjects took their
last medicine between 6 and 12 AM on the day of plasma sampling) to arouse suspicion. Furthermore the time
intervals berween drug intake and plasma sampling were not compatible with the plasma DP and SA
measurements.

The ESPS2 Steering Committee excluded this center while the study was still running and blinded.

C) Baseline Characteristics

Baseline characteristics for the modified ITT population

-1 Study Group—~ | Placebo ASA DpP DP+ASA
Characteristics
i
Patient number | 1649 1¢4¢ 1654 1650
Mean age 66.6 56.8 66.7 66.8
(years)
Males % 57.7 58 583 57.9
Females % 423 42 41.7 42.1

Reviewer's table

More males than females participzted in the study. Exceptions to this trend occurred for patients older than 69
with a TIA as a qualifying event where more females were recruited and for patients older than 79 with stroke as
a qualifying event where again more females than males were recruited.

Country of origin
Fifty-nine centers within thirteen countries contributed the 6602 patients for this study. No country contributed
more than 25% of the patients. The Netherlands and UK each contributed 20%. Finland contributed 14%.

Qualifving Event

TIA was the qualifying event for 23.7% of the study population whereas stroke contributed the remaining 76.3%.
In 80% of subjects a CT scan or MRI was performed. Pathological findings were detected in two-thirds of the
examined patients. Nearly 52% of patients underwent cervical Doppler ultrasound. Abnormal results were
detected in 36% of patients and these results gave support to the qualifying CVA in 49% of cases. Angiography
was performed in 6.4% of patients with two-thirds of those subjects demonstrating an angiographic lesion
consistent with the neurological deficit.
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Quaniification of the severity of residual damage persisting after the qualifying cerebrovascular event was
assessed by means of a modified Rankin scale (R96-0263), whenever applicable. The definitions for the
modified Rankin criteria are detailed in Appendix 1.

Distribution of patients in the Bamford clinical subclasses of stroke was not well matched (overall Chi-squared
tests: p < 0.001). Bamford classification is detailed in Appendix 1. Stroke patients in the POCI subgroup were
not equally distributed over the four treatment groups.

Comparison of Treatment Groups: Qualifying Event

Placebo ASA alone DP alone DP+ASA P value (only if
significant)
Number of patients 1649 1649 1654 1650
Qualifving CVA
TIA 379 392 388 403
Stroke 1270 1257 1265 1246
Missing Information 0 0 1 ]
History of vascular events prior
to the qualifying CVA
TIA pts. <12 mos. 123 120 108 116
TIA pis.2 12 mos. 72 63 68 66
Total # (% of subjects) 195 (11.8%) 183 (11.1%) 176 (10.6%) 182 (11.0%)
Stroke pts. <12 mos. 192 174 151 163
Stroke pts. 2 12mos. 182 184 189 159
Totai # (% of subjects) 374 (22.7%) 358 (21.7%) 340 (20.6%) 322 (19.5%)
Bamford Clinical classification
“1 (% of classified patients)
*TACI(8%) 45 59 41 53
*PACI{313%) 365 394 384 411
*LACI{(39%) 463 431 450 465
i *POCI(24%) 301 284 309 227 <0.01
Total # (% of reatment group) | 1174 (92.4%) 1168 (92.9%) | 1184 (93.6%) | 1156 (92.8%)
Madified Rankin scale (% of
classified patients)
0(11%) 147 132 132 131
1 (34%) 428 401 444 439
2(24%) 296 329 309 294
3 (14%) 192 177 169 179
4 (16%) 193 209 202 191
5(0.8%) 12 9 9 12
Total # (%0 of treatment group) 1268 (99.8%) 1257 (100%) 1265 (100%) 1246 (100%)

Reviewer’s table
* Abbreviations

Total Anterior Circulation Infarcts (TACI)
Partial Ant=rior Circulation Infarcts (PACI)

Lacunar Infarcts (LACI)

Posterior Circulation Infarcts (POCI)

The stroke distribution of patients with respect to the Bamford classification differs from the originally published
paper. That classification scheme arose out of a prospective community study of stroke patients in the United
Kingdom. The distribution of original Bamford study patients were as follows: 17% had TACI, 34% had PACI,
24% had POCI, and 25% LACI. The prospective study concluded that patients in the TACI subgroup had a high
morntality predominantly due to immobility. Patients classified in the PACI subgroup were much more likely to
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have an carly recurrent stroke than other patients were. Patients classxf ed in the POCI group were at greater risk
of a recurrent stroke later in the first year following the initial event.?

The largest number of patients in ESPS 2 were classified in the LACI subgroup which had the lowest mortality
and was associated with'the JowesTFSK T Tecurrenice. O the 5038 patishts With st¥oKe as (FE qualifying event,
the Bamford classification was assigned to 4682 patients. The remammg patlems had either a recurrent stroke
(n=279, 5.5%) or unclassified (n=77, 1.5%).

Risk Factors

Risk Factors from the clinical trial report

TABLE £33: 1. ASSOQATED RISK CONDITIONS FOR RECURRENT STROKE
Source dawa: gppendix 15.92 51An2: Demogrophic and Baseline Dawa

Associated conditons e Number (E\ofpaentswite

(n order of declizing frequency)  TIA . sYoke TIA ot stroke

Hypenzasion 885 {55.4) 3131 (1) 3996 (60.5)

Ischaernic heart disepee 452 29.0) 1866 (37.0) 2319 @35.1)

Previcus CVA 615 (412) 1209 (25.2) 1824 (29.0)

Smoking 393 Q52) 1198 (23.8) 1591 (24.))

Hyperchalenerolaemia 395 (253) 1114 (22.)) 1509 (229)

Penpheral vascular dicease®® 333 Q13) 1121 (223) .. 1454 ?2.0;

Diabetes 156 (10.0) 85 (17.0) 1011 (153

Gastroisiestnal diszases 148 (9.5) 436 (5.6) 634 (9.6)

Cardiac faihrre 104 (6.7) 451 (9.0) 555 (8.5)

Amal fibsilanon 49 3.2) 39 (.6) 428 (69)

Aleohol conprnption®® &0 (3.8) 307 (6.1) 367 (5.6)

Onbes reisvant discases 157 (22.9) 1433 (28.4) 1790 (27.1) APPEARS TH‘S WAY
*Definea by ingory or ECG evidener of usdaemia o mbwrenon. ** Delioed by hisory, abasnce of Semaral or -
poplitza) pulte, or preseace of {anocy Mumuy. ™™ Mork tan 5 mis per Gxy ON ORIQINAL

TADLE 833: 2. RISK FACTOR DISTRIBUTION IN THE TREATMENT GRODPS
Source daw: appendix 15.9.2 StAn2: Demogrephic and Baseline Daws

_ Treatmewmgmod
Risk factor placebo ASA DP DP-ASA p*

subgroup N = 1649 1649 1654 1650
Hypen=nsion: TIA 208 218 po) 217 096
Stroke 814 765 750 762 0.11
Hypercholzsuzolaamia 347 377 315 410 0.08
Ischaermic hean disease 577 m 598 LYE] 0.74
Amial fibrillason 107 104 114 104 0.89
Cardiaz falure 138 134 143 140 0.86
P-tiphe.al vascular discase 363 362 il 58 09s

Diabers: JODM 53 58 49 50
NIDDM 186 182 229 204 0.28
Smoking (currendy) 386 388 395 422 0.77
AXohol (> S wday) 96 1) 100 34 0.5%
Cofiee (> 5 cups/day) 139 ) 186 206 190 0.72

. O° e lor e in e Joex

TABLES 8.3 3 3w 9gzv:mm cewils 2boin the various risk fmmfr'n/\ and suoke.
Dau are presznted (or the whele swoy population. and for the four gesgraphic regions:
Scandizavia (1665 pauents: 252% of the totai); Nonhwestern Exrope (2425 pauents; 67%);
Southem Enrope (1075 panears; 16.3%); and the UK & Ireland (1437 paients: 21.8%).

Stroke patients more often had ischemic heart disease or diabetes as a risk factor than patients presenting with
TIA (p<0.601). Patients with a qualifying event of TIA were more likely to have a history of a previous CVA
than patients with stroke (p<0.001).

There was a trend toward imbalance in hypercholesterolemia with more patients in the DP+ASA group.
Similarly there was a trend toward imbalanze for patients with the qualifying event of stroke in this subcategory
there were more patients with a history of hypertension in the placebo group.

g«.
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Regional information was presented in tabular form for the following baseline medical conditions: hypertension,
ischemic heart disease, cardiac failure, atrial fibrillation, diabetes mellitus, hypercholesterolemia, smoking.
coffee, and alcohol consumption. There were no clinically relevant regional differences in systolic or diastolic
blood pressure, however patients from Southern Europe tended to have lower pressures.

Ischemic heart discase was more prevalent in the United Kingdom and Ireland, however age may have been a
contributing factor, as patients in these two countries tended to be older. Ischemic heart disease was more
common in those patients with stroke than in patients with TIA as a qualifying event (37% vs. 29%
respectively). Cardiac failure and atrial fibrillation were more prevalent in the United Kingdom and Ireland,
Northwestern Europe, and Scandinavia than Southern Europe. '

Diabetes mellitus and hypercholesterolemia were lower in the United Kingdom and Ireland than other regions.
Smoking information did not show any significant trends. Alcohol consumption (i.e. > 5 units per day) tended to
be higher in Southern Europe. Coffee consumption demonstrated mild regional differences with higher amounts
of consumption in Scandinavia and Northwestern Europe.

Concomitant Therapy
Information on concomitant medication was obtained primarily through check boxes, which were limited in

detail. If anticoagulant treatment became necessary, this was recorded in the CRF, and trial medication was
stopped. Paracetamol (acetaminophen) was recommended jor analgesia if necessary. Prescription of all other
antiplaielet or non-steriodal anti-inflammatory drugs would reguire discontinuation of the trial regimen. No
information is provided about the duration of any concomitant medication. Panel 8.8.2.5:1 provides limited
information regarding concomitant therapy.

PANEL 8.8.2.5:1 Summary of New Concomitant Medications Reported

ESPS2 - Intent-to-Treat Population e
Treatvnent Group e :
DP 200 my/ € e
ASA25mg bid DP200mgb.id. ASA2Smgb.id Placebo Overall :
Concomitant Medication n (%) “n (%) n (%) n (%) n (%) Fodad
R
Total Number of Patients 1650 1654 1649 1649 6602 O
La Lt
ASA (Other than Study 200 (17.6%) 362 (21.9%) 262 (15.9%) 257(18.0%) 1211 (18.3%) £
Drug) "6:""3
{:’n.
Anuplaeiet 67( 4.1%) 68 ( 4.1%) 64 ( 3.9%) 79( 4.8%) 278 ( 4.2%) P
NSAID 142 ( 8.6%) 133 ( 8.0%) 111( 6.7%) 130 ( 7.9%) 516 ( 7.8%) '
ARy
Antizoagulant 64( 3.9%) 82( 5.0%) 89( 54%)  90( S5%)  325( 4.9%) £
k .5
Note DP = Dipyndamole: ASA = Acetylsalicylic acid: DP~ASA = AGGRENOX'¥: NSAID = Non-nicroidal oy

anti-inflammatory drug.
Reference: Table 1.50
Sponsor’s table

The most frequently reported new concomitant medications were ASA other than the study drug (18.3%) and
non-steroidai anti-inflammatory drugs (7.8%). During any single visit interval, at most 5.9% of the patients in
the DP+ASA and DP alone treatment groups and 4.1% of the patients in the ASA-alone and placebo treatment
groups took at least one dose of ASA.
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Studv Plan

Treatments

All medication was given orally and supplied by Dr. Karl Thomae GmbH laboratories. Drugs were supplied in
packs and labeled with the personal number assigned to the patient. Each pack supplied enough capsules for 6
months of treatment plus 4 additional weeks. The pills were given every 12 hours for 2 years. The protocol
permined temporary dose reduction if treatment was poorly tolerated.

Blinding

The blinding was preserved through the use of identical capsules for the piacebo and study drug groups. Neither
the investigator nor patients were provided information about their treatment. -Study personnel including trialist,
clinical monitor, statistician, data management, and data entry personnel were blinded until data base lock,
August 1, 1995.

Drug Exposure and Treatment Compliance
Duration of reatment was calculated as the number of days between the dates of treatment randomization and

treatment cessation. The mean duration of treatment was greater in those treated with ASA alone and placebo
(559 and 540 days, respectively) compared with those treated with DP+ASA and DP (507 and 502 days,
respectively).

In addition to patient recall and pill count, an assessment of plasma DP and ASA concentrations by a central
expert laboratory was performed in a random subset of patients. This evaluation involved 15% of the patient
population. Approximately 1000 plasma sampies were taken during follow up evaluation from patients to
measure blood DP and’or SA concentrations. Results are shown below.

TABLE 10.12: 1. COMPLIANCE: PLASMA SA AND DP CONCENTRATIONS
Source data: appendix 15.9.2.51An.S : Safery Daza

Plasma drug Number of plagma sam f; atragion measuremsnt
determinadon Flacebo ASA DP DP-ASA Totai
DP: Negauve 266 240 11 5 522
DP: Positve 4 7 242 222 . 475
orl 270 247 253 227 997
compliance = 97%
SA: Negative 235 48 218 48 549
SA: Positive 28 152 27 174 421
' wal 263 240 245 222 970
compliznce = 84%
SA*: Negauve 213 30 164 26 475
SA*: Positive 28 189 26 170 413
total 253 219 220 196 888

compliance = 88%

* SA detaminations only considered for plasmua samples taken within 9 bours after the last drug inwake.

Sponsor’s table

DP-determinations gave results predicted by treatment in 970/997 suggesting a compliance level of §7%. SA-
deternminations gave results suggesting 2 compliance level of 84%. Further investigation suggested that among
the other potential contributions the length of time between ASA intake and plasma sampling may be too long
given the low dose of ASA (i.c. more samples may be positive but below the lower limit of detection by the
assay method). Using only those samples obtained less than 9 hours after ASA intake the SA compliance level
was 88%.
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At the occurrence of endpoints special forms (appendices in the case report forms) were filled out. These forms
included the stroke report form, death report form, myocardial report form, and vascular events report form.

Srudv monitoring/Audits
On-site monitoring was performed four times per year at least. Centers contributing larger numbers of patients
than average were visited more frequently. Source data checks were performed in a subgroup of 10-20% of
patients selected at random by computer for each center.
Data audits were performed at regular infervals throughout the duration of the study. Process audits were
carried out at all sites involved in the production, packaging and distribution of the trial medication:

the drug supply center

the TSU (Technical Support Unit)

the eight study cemters that recruited the largest number of patients

the sponsor's operating units corresponding to the selected study cehtres.
The audit certificates are provided in vol. 1.121.

Efficacy Assessment

The MMAG assessed all endpoints and vascular events on a blinded basis. The group also reviewed possible
protocol deviations and violations.

MMAG provided clarification of endpoint definitions.

Primary endpoint definitions:

1) Death - death from any cause occurring within 2 years of inclusion, i.e. before day 731 after
randomization

2) Sudden death — death of unknown cause, occurring less than 24 hours after the onset of symptoms;
sudden deaths are 1o be considered vascular deaths in the outcome analysis

3) Stroke - stroke occurring within 2 years after inclusian (includes all categories, since infarction and
hemorrhagic stroke are sometimes difficult to distinguish on the basis of clinical symptoms alone)

4) Fatal stroke — stroke assessed as the primary cause of death (i.e. death occurs within 30 days of
stroke) o

$) Fatal Ml ~ MI assessed as primary cause of death (1.e. death occurs within 30 days of MI)

Secondary endpoint definitions:

1) MI (fatal or non-fatal)

2) TIA

3) Ischemic events (combined endpoint, including all patients who had a stroke and/or a myocardial
infarction and/or died abruptly (sudden death))

4) Other vascular events (OVE: combined endpoints, including all patients who had pulmonary
embolism, deep venous thrombosis, peripheral arterial occlusion, retinal vascular accidents, or a
combination or these events)

5) Vascular death (combined endpoint, including fatal stroke, fatal myocardial infarction, death due to
other vascular events or cardiac failure, sudden deaths listed as of unknown cause, hemorrhagic
deaths (non-cerebral fatal bieeding))

6) Vascular events (combined endpoint, including vascular death, non-fatal stroke, non-fatal
myocardial infarction, and non-fatal other vascular event)

Additional Guidelines pravided during the study:

1) Global amnesia —rare T1A thus could be a qualifying event

2) Vascular ophthalmologiczl syndromes related to retinal arterial thrombosis as CVA: either TIA or
stroke

3) Subdural hematornas and arachnoid hemorrhage considered as hemorrhages rather than strokes

4) Carotid endarterectomies were recorded as serious adverse events rather than vascular events.

£ GSSIBLE COPY
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Statistical Analvsis

From the clinical trial report, ESPS 2 was designed 10 achicve a study power of 80% (the likelihood of detecting
at the 5% level a treatment effect, i.e. a Risk Reduction (RF) of at least 37% between the best and worst
treatments). Computations, based on assumptions derived from ESPS 1, suggested that a sample size of 1250
per 1reatment group would be required to achieve this power; this critical number of patients per group was
subsequently increased to 1750, when the statistical estimates were compared with the data emerging from the
scheduled interim analysis. Impact of the interim statistical analysis on the acceptance level of statistical
significance during the final analysis was negligible, since the protocol prescribed that the study should only be
interrupied when interim effects were observed at the p<0.00] level.
ESPS 2 has a factorial design, so that the two treatments (ASA and DP) are. each statistically considered at two

levels: present or absent. This design allows assessment of-

the effect of ASA (based on a comparison between the placebo and DP treatment groups versus the ASA
and DP-ASA treatment groups , each with 3500 (patients)

the effect of DP (based on a comparison between placebo and DP-ASA treatment groups, each with
3500 parients)

the effect of the interaction between ASA and DP (based on a comparison berween the placebo and
DP-ASA treatment groups versus the ASA and DP treatment groups, each with 3500 patients).
Analysis of ESPS 2 data (baseline and endpomts) comprised the Jollowing statistical techniques:

Comparisons within groups via de:cnptr{'e analysis, cross-tabulation and analysis of variance.

Primary and secondary endpoint data were mainly analysed v:a “survival” analysis.
In addition Cox’s log linear model of proportional hazards was used ic analyse the potential impact of
covariates upon “survival”.

Odds ratios have also been cclculated, and, for some parameters Chi-square test were used.

The major null hypotheses were:

1. 'Treatment with ASA does not prevent siroke and/or death

2. Treatment with DP does not prevent stroke and/or death

3. Treatment with DP-ASA does not prevent stroke and/or death

The minor null hypotheses were:

Treatment with ASA alone does not prevent stroke and/or death

Treatment with DP alone does not prevent stroke and/or death

Combination of DP-ASA is not more effective than ASA alone

Combination of DP-ASA is not more effective than DP alone

Low daily dosage of ASA is not associated with low incidence of adverse reactions

R N

Sample Size Issues

There is a discrepancy in the interim analysis issue from the original written protocol and statements made in the
clinical trial report and the efficacy statements in the NDA. Although the NDA submission states amendments
were made to the original protocol they were not provided in this submission. The original protocol in the
statistical methodology section (enclosure 2) suggests that yearly interim analyses will be performed. Below is
the original protocol.

APPEARS THIS WAY
ON ORIGINAL
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Cae iszesin amalysis it fozeseen 3 yeas: acter The
begizmaing of the szufy or wvhes 160f patiests reach Tve
years of follev-wp (vhich ever ocouss eazler). The
rendts of this imzesim aoalysis will be co=emicated To
she EIttics Cemmittee ad night be cthe basic for 3 3ev
assess=eat of the zazionale of The Txial by the Steezizg

Ce==ittee,

From the clinical trial report, the sample size initially was chosen so that there would be 80% chance of detecting
a genuine treatment effect at the p<0.05 level, if treatment leads to 30% risk reduction. The interim analysis was
planned either 3 years from the start of patient recruitment or when 1600 patients had achieved 2 years of follow-
up. Interim analysis with the 3795 patients recruited into the study suggested that each treatment group should
contain 1750 patients, giving a total sample size of 7000. The protocol was amended to reflect that in 1992.

This amendment was not submitted for review.

Data Analysis

Data analyses were conducted using intention-to-treat approach and results were reported both in terms of the
number of events per group and “survival” curves (i.e. the percentage of patients that did not reach the relevant
endpoint, which is different from actual death).

APPEARS THIS WAY
ON ORIGINAL
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TABLE 93: 1. LIST OF ENDPOINTS AND SUBGROUPS IN "SURVIVAL

ANALYSLS”

Endpoints: Myocardial lofarczion, all cases
Stroke, Al cases Myncardia) Infaretion, pop fazal cases only
Stroke, non (3l egses oaly Myocardial Infarction, @zl cases only
Swoke, fata) cases only, with patient withdrawn 3t Ischaemic Event, all cases

ume of a non faial soke 1schaemic Event, noo fatal cases only
Stoke. fanl cases oaly, without regad of 2 possible  Ischaemic Eveny, fatal cases only

inieraaTent noa fatal sroke Other Vascnlar Event
Deuth, soy canses Vascular Death
Sooke sad/or Dead for apy cause Vascular Event
Subgroups: Arrial Sibxillagion: yes
T1A as Qualifying Evest (QE) Arrial ibllation: wo
Suoke 2s QE Diabetes: yes
Male Diabetzs: oo
Female Iosulin-dzpendenr diabetes (IDDM)
Male & TIAsQE Noo-lasutin-dependent diabetes (NIDDM)
Female & TIA as QE Smoking
Mals & Stoiz as QE No Smokiog
Female & Suoke as QE Alcobo] consumplion >5 yaits/day
CTScan or NMR: gormal Alcobo) consumpuan < 5 unitsidzy
CTSen or NMR: abpormal Regiom! grovps: Scandinavia
CTScn or NMR: confrming Regiotal groups: UK + Lreland
CTScan or NMR or Angio or Doppler: normal Regional groups North West Eyrope
CTSzap or NMR or Angio or Doppler: abnomal Regional groups South Exrope
CTSas or NMR or Angio or Doppler: confirming Age: less tman 60
Previous CVA: anyiime Age higher or equal t0 60
Previous CVA: older than ane year Hypenieasio: yes
Previous CVA: cartier tan ooe year Hypenension: no

Previous CV A noge

Cerebral locasion themisphene

Ceretral locason: hemisphenic right
Cerepral locaton: hemisphexic teft

Cerebral locaiion: yncertain

[HD: yes &

14D oo

History of AMI or M1 residual sisns at ECG

Diaswlic blood pressure less than 90 mm Hg
Diasiolic blood pressure digher of equal 90 mm Hy
Sysotic blood pressure Jess thar 160 mm Hg

Syswolic blood pressure higher or equal 16Q oun Hg

Bamford dassilicarion: TACL
Bamford classification: PAC!
RBamford classification: LAY
Bamford dassification: POCT

Sponsor’s table from the clinical trial repont

Primary Endpoints

Treatment was given during the conduct of the trial that could effect patient’s outcome for the primary

APPIADRS THIS WAY .
ON ORiGiNAL

endpoints. Carotid endarterectomies were performed during the course of the trial. These patients remained in
the trial so the additional treatment they received may affect the results. Several patients received surgery prior
to entrance into the trial. These patients were not randomized between the four treatment groups. Below isa
table showing the distribution of patients who had a carotid endarectomy either pnor to entry into the trial or

during the trial.
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Carotid Endarterectomies Prior to or During the Trial

Group Number of Patients
Placebo 4
ASA 7
DP 4
DP+ASA 12

Reviewer’s table

There are discrepancies from the information provided by the sponsor and the reviewer’s analysis using JMP.
Patients with the following numbers could not be found in the serious adverse event files, 20191223 and

23111392, T

Clearly from the table above there are more patients in the combined treatment group who undergo carotid
endartectomy and remain in the trial.

Ideally the primary analysis of efficacy data should reflect the intention-to-treat population, this includes those
patients who were lost to follow up and patients from center 2013. For the sake of clarity, the term modified ITT
population will mean the 6602 patients who were not part of the misdiagnosis/misinclusion category and who
were not from center 2013. Wherever the sponsor has provided information about the inclusion of center 2013
and the patients who were lost to follow-up, these analyses will be clearly labeled.

Primarv Endpoint Stroke and/or Death

This analysis represents the combined endpoint, which the sponsor is requesting as the indication for approval.
. This endpoint was not specified in the original protocol. There was no protoco] amendment to reflect the
combined endpoint. The clinical trial report and subsequent published papers and the efficacy section reflect this

third endpoint.

Modified ITT .

Primary Endpoint - Stroke and/or Death for modified ITT

After 24 Group | Group 2 Group 3 Group 4 Total
months of Placebo ASA DP DP+ASA

treatment N=1649 N=1649 N=1654 N=1650 N=1650
Events 380 330 322 | 287 1319

Reviewer's uable

“Survival” from stroke and/or death was markedly affected by treatment. There were 93 fewer events in the
DP+ASA group than in the placebo group. Intermediate resuits were obtained in the ASA alone and DP alone
groups. The results for swoke and/or death reflect the highly significant results for stroke, as there was no
benefit from treatment for the endpoint of death. The Gehan-Wilcoxon Test P-values are listed below:

v

rﬂ
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Statistical Analysis for the primary endpomt stroke and/or death (modified ITT)

Typeof Analysis . .. . . . P-value
Factorial Analysis
DP vs. No DP- ) 0.003
ASA vs. No ASA 0.002
DP x ASA Interaction 0.504

Pairwise Treatment Group

DP 200mg/ASA 25mg vs. DP 200 mg 0.079
DP 200mg/ASA 25 mg vs. ASA-25 mg : 0.084
DP 200 mg/ASA 25 mp vs. Placebo <0.001
DP 200 mg vs. Placebo 0.012
ASA 25 mg. vs. Placebo | 0.00%

Reviewer’s table from data provided by the sponsor

A statistically significant difference for the components was seen in the factorial analysis. The pairwise analysis
provides the better assessment of whether the combination product provides additional benefit compared to the

individual components. From the table above the combination product does not provide a statistically significant
benefit over the individual components for the combined endpoint of stroke and death.

1 am unable to Jocate the worst case analysis and inclusion of center 2013 for the combined endpoint of stroke
and/or death.

Below is a survival graph of the effect of reatment on stroke and/or death for the modified ITT population.

APPEARS THIS WAY
ON GRIGINAL
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FIGURE 9.3.13: 1. “SURVIVAL™ CURVES FOR STROKE ANDYOR DEATH
Source daua: appmdnli?ﬂﬂn.! Efficacy / Pharmazodynemic Data
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Sponsor’s graph

APPEARS THIS WAY

From the graph the combined tre :tment group has a better survival from stroke and death
compared to placebo and the act:ve treatment groups.

Primarv Efficacy Endpoint-Stroke (Fatal or INot)

APPLARS THIT 1oy

(“q Uni ¢‘|\‘ 1

ON 0Rid

Modified ITT
Stroke Prevention with ASA, DP, or DP+ASA (cumulative number of patients achieving the endpoint of stroke)
Months of Group | Group 2 Group 3 Group 4 TOTAL
treatment (Placebo) (ASA) (DP) (DP+ASA) | N=6602
N=1649 N=1649 N=1654 N=1654
6 110 77 93 55 335
12 169 137 145 97 548
18 213 176 188 126 703
24 250 206 211 157 824

Reviewer’s ta

ble from sponso:’
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The data presented above are consistent with a combined effect as those patients treated with either ASA or DP
alone demonstrated stroke incidences that were an intermediate between the results with placebo and the results
with combination treatment.  Differences in stroke prevention were already visible after six months of treatment
with ASA or DP-ASA, while the grealest risk reduction obiained with DF appeared to be apparent somewhat
later. After six months of treatment, the differences between the four groups were significant (overall chi-
square 19.7, p<0.001). There was 60% difference in the number of events at 24 months. Below is a table of the
factorial and pairwise analysis for the endpoint of stroke.

Statistical Analysis for the primary endpoint of stroke (modified 1TT)

Type of Analysis P-value
Factorial Analysis - T
DP vs. No DP 0.001
ASA vs. No ASA <0.001
DP x ASA Interaction 0.850
Pairwise Treatment Group
DP 200mg/ASA 25mg vs. DP.200 mg 0.002
DP 200mg/ASA 25 mg vs. ASA 25 mg 0.008
DP 200 mg/ASA 25 mg vs. Placebo <0.001
DP 200 mg vs. Placebo 0.036
ASA 25 mg. vs. Placebo 0.009

Reviewer’s table from data provided by the sponsor

The pairwise analysis for the endpoint of stroke suggests a statistically significant benefit is seen with use of the
combination product.

Subgroup analysis for those with a qualifying event of TIA and those with a qualifying event of stroke suggested
a simijar rend.

Selected analysis of stroke in subgroups for modified ITT

Subgroup Placebo ASA DP DP+ASA
Total patients with 379 392 388 403

TIA as qualifying
event (23.7%)

Patients with 46 29 35 28
qualifying event = (12.1%) (7.4%) (9%) (7%)
TIA who experience
a sooke
Total patients with 1270 1257 1265 1246

ctroke as qualifying
event (76.3%)

Patients with 204 177 176 128
qualifying event = (16.1%) (14.1%) (13.9%) (10.3%)
stroke who

experience a stroke
Reviewer’s table

The wial was not appropriatcly sized for a separate statement to be made about the efficacy of the combination
product for patients with a qualifying event of TIA. The European definition of stroke includes T1A thus the
trial was sized for the European definition. No further subset analysis can be made for these qualifying events.

Below is a plot of survival curves for each weatment group using the modified ITT population.
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84

FIGURE $3.1.1: 1. “SURVIVAL™ CURVES FOR STROKE (FATAL OR NOT)}
Source daia: appendix 15.92.SiAn«: Efficacy / Pharmacodynamic Daia
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From the graph above the patients who received the combination product had better “survival” at two years
compared to placebo and the component drugs.

Randomized Population Including Center 2013

After 24

Group 1 Group 2 Group 3 Group 4 Total
months of (placebo) (ASA) (DP) (DP+ASA)
treatment N=1758 N=1758 N=1764 N=1760 N=7040
Stroke 256 212 217 162 847
Reviewer’s table

The inclusion of these patients does not change the results for the primary endpoint of stroke.

The endpoint of stroke demonstrates a statistically significant benefit in terms of survival for the combination of

DP+ASA over its components,
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Primary Efficacy Endpoint-Death (any cause)

The primary endpoint of death was not influenced by treatment for either the modified ITT or for the randomized
population.

The tables and curves below are for modified ITT as there was not a significant difference between the modified
ITT and randomized populations.

Modified ITT
A,
Causes of Death listed by treatment groups for the modified population :W-
TABLE 93.12: 2.  CAUSES OF DEATH DN ESPS 2 ‘-;;:“»f"
Source das: appendix 15,92 Sehn 4 Efficary / Pharmacodynamic Data £

MMAG Quassified Canee of Death Placeho ASA Dp DP-ASA Toal ‘ 8 ’
.
1. CVA: canse = now sucke s » 56 a3 176 ol
CVA: cause = iaitia) stroke 1 3 2 2 6; 8 _,)
i B S T A oS =
4. Cxber Vmscular Evenr®® g 3 4 ; g I3 il 1Y W ,:‘
S. Miscxliarenas Yascular Evenrs>* s ]
6 Bletng® 2 1 2 7 5 ON ORIGINAL oy
7. Neoplam 24 20 18 7 8 p
2 lafection «Q 35 36 » 143 )
9. O 1 9 9 12 4]
10. Sodden Death 31 bsi 24 25 107 R
. Unknown 5 3 5 8 26 -
Toal 2| 122 188 185 757 -
* For 25 adA)LODAl PAUEIT Wil Chric! dAgnosis of Al hieeding, the prmary came of demd {eg. bl 3
PACDOTAZK KOz, UPEXt of 0N ADBFYIID, FXSTIC CINCE (X JaRSc WceY) was chassifvad by the MMAG |
23 ooe of the oer indicaied cuesories. Demils dor thewe pasienss gre given is nble S1AnS32 (sexisncal . }

epary.
.. Dduﬁmrdw;m\hpunwluecolhh.hﬂmgndm..dqmm
J anerial cxciwion or sxionl vascle acciaeEL
"'mvymmou»QWMmmduummWMU
wuinlars doose), ba oet beloaging 1© the {our clisical condiions deAnsd by Oe prosocol

Below is a table of the factorial and pairwise analysis.

Statistical Analysis for the primary endpoint of death (modified 1TT)

Type of Analysis P-value
Factorial Analysis
DP vs. No DP 0.732
ASA vs. No ASA 0.287
DP x ASA Interaction 0.461

Pairwise Treatment Group

DP 200mg/ASA 25mg vs. DP 200 mg 0815
DP 200mg/ASA 25 mg vs. ASA 25 mp 0.777
DP 200 mg/ASA 25 mg vs. Placebo 0.324
DP 200 mg vs. Placebo 0.453
ASA 25 mg. vs. Placebo 0.204

Reviewer's table from data provided by the sponsor

There is no benefit for either the combined product or its components over placebo.
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Survival Curves for death from any cause for the modified ITT population

FIGURESJ.1.2: ). “SURVIVAL™ CURVES FOR DEATH (FROM ANY CAUSE)
Source dam: appendix 13.92 30An4: Efficacy / Phormacodynemic Dae
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Sponsor’s graph

Looking at the table and the graph, the outcome of death was not influenced by weatment.
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Overview of Primary Efficacy Endpoints

The next two summary tables are from the clinical trial report and aid in the evaluation of the effectiveness of the
combination product versus its components.

Factorial Analysis of endpoints from the clinical trial report (modified ITT)
TABLE 93.1.4: 1. FACTORIAL ANALYSIS OF MAJOR ENDPOINT DATA
Source dna: appendix 15.9.2 SiAnd: Efficacy / Pharmacodynemic Data

Factor anal RN Slpanenis v
yed STROKE
ASA effect
ASA meared 363 (3299) 367 (3299) 616 (3299)
p<0.001 p=0.3
©on-ASA treated 461 (3303) 350 3303) 699 (3303)
DP effect ’
DP reated 368 (3304) 373 (3304) 607 3304) A
p<0.001 P07 APPLARS T w2
pon-DP yeatd 456 (3298) 384 (3298) 708 (3298) . coe ;“‘ '
LM R
interacton effect SR
DP-ASA or placebo 407 (3299) |- 08— 387-(3299) 664 (3299)
p=0. .
ASAorDPoeated 417 (3303) 370 (3303) }-- —— 651 (3303)

Looking at the factorial analysis, both ASA and DP were effective in preventing the endpoints of stroke and
stroke and/or death. The interaction effect comparing the mean of the placebo and DP+ASA groups with the
mean of the ASA alone and DP alone groups was virtually the same suggestive of the additive effect exerted by

ASA with DP.

Pairwise Analysis of the endpoints from the clinical trial report (modified [TT only)
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TABLE 93.1.4: 2. PAIRWISE COMPARISONS OF THE MAJOR ENDPOINT DATA
Source dawa: appendix 15.9.2.51An4: Efficacy / P, ic Dot

Comparca: —ngmber of paicnss with endpoing (number of pauengs analvsed)

STROKE DEATH STROKE max DEATH
ASA vs Placebo ' .
ASA reaxd 206 (1649) 182 (1649) 330(1649)
p<0.02 p=0.2 p<0.02
Placebo 250 (1649) 202 (1649) 378(1649)
DP vs Placebo )
DP meaeed 211 (1654) 188 (1654) 321 (1654)
p<0.04 p=0.5 p<0.02
Placebo 250 (1649) 202 (1649) 378 (1649)
DP-ASA vs Placebo
DP-ASA trearsd 157 (1650) 185 (1650) 286 (1650)
p<0.001 p=0.3 p<0.001
Placebo 250 (1649) 202 (1649) 378(1649)
DFP-ASA vs ASA
DP-ASA teated 157 (1650) 185 (1650) 286 (1650) : B S e
p<0.01 p=0.8 p=0.06 BT A MY
ASA tread 206 (1649) 182 (1649) 330(1649) .
DP-ASA vs DP A
DP-ASA teated 157 (1650) 185 (1650) 28€ (1650)
p<0.01 p=0.8 p=0.07
DP treued 211 (1654) 133 (1654) 323 (1654)

The pairwise analysis is the more appropriate analysis when looking at the effect on endpoints for the
combination product. For the endpoint of stroke, treatment with ASA alone (p<0.02 vs. placebo) and with DP
alone (p<0.04 vs. placebo) appear effective. The effectiveness of the combination drug product for stroke was
statistically significant compared to the components. For stroke and/or death, treatment with ASA alone (p<0.02
vs. placebo) and with DP alone (p<0.02 vs. placebo) appeared less effective than trearment with DP+ASA
(p.001 vs. placebo). The effectivene:s of the combination drug product for soroke and’or death was not
statistically significant compared tc ASA alone and DP alone.

Secondary Endpoints

Secondarv Endpoints-Myocardial Infarction

Neither treatment with DP nor ASA resulted in a s.gnificant reduction in the incidence of myocardial infarction.
The number of patients treated with aspirin who experienced a myocardial infarction was slightly lower.
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Secondarv Endpoint-Ischemic Events

Number of Ischemic Events from the clinical trial report (modified ITT)

TABLE 9A18: 1. NOMBER Of ISCBAEMIC EVENTS
Source daw: appendix 15.92.5:An 4: Efficacy / Pharmacodyramic Daza

Vaziable sher 1 2 3 4 Tomal
O Growp Gm Growp Group

24 monmis of DPR-ASA
vexmnen Nul6d9 N=1649 Nm}654 N= 1650 Na=6602
A
Toal number of patients with endpant 307 266 m 206 1050
aunber of patients with:
faal ischasmic evenns 90 83 93 80 383
bop-fatal ischaemic events 249 203 212 153 817

This secondary endpoint is significantly affected by the primary endpoint of stroke. The total number of patients
with endpoints does not equal the number of patients with fatal ischemic events and non-fatal ischemic events
because some patients had more than one endpoint.

The total number of patients experiencing an ischemic event was significantly affected by the treatment regimen.

Factorial analysis demonstrated both ASA (p<0.001) and DP (p<0.001) significantly prevented patients from

suffering an ischemic event. Pairwise analysis demonstraied that the effects of ASA ajone and DP alone

achieved borderline significance while DP+ASA was significantly more effective than ASA alone (p=0.003), DP

alone (p=0.001), or placebo (p=0.001). Treatment did not appear to affect the subgroup of patients suffering

fatal ischemic events. v
£

Secondary Endpoint-Other Vascular Events {(OVE)

Other Vascular Events from the clinical trial report (modified 1TT)

TABLE $3.1.9: 1. NUMBER OF OTEER VASCULAR EVENTS (ovs)
Souwrce dxz: appendix 15.92.51An 4. Efficacy / Pharmacodynamic Daso

Variable zhier Placebo  ASA DP DP-ASA Toal p o
24 mopzhs of treaopent N= 1649 1649 1654 1650 6602 ,
Nuraber of palien's with OVE: 54 38 3s 21 148 ke

“Survival® (%) 96.5 97.6 97.8 9387 -

Risk reducson (%) - 316 36.9 61.7 -

e Persons saved from endpoint - 11.0 128 215 -

Subgroups: number of OVE padents with:

d=p venous trombosis 21 15 15 ] 57 -

puimonary embolise 14 14 11 10 49

penphenal oenal occlusion 2} 11 10 6 48 hd

regnz’ vascular evests 1 P 2 1 €

p-valuts: ovenall sgnifaancs o reayent effeny wseset by Y2en (1o e bamogendity of proponieas ko e

for ot Y=< 005 **=p<00)
1n 12 panenss a caxnbinapon of & kex two OVE condiioas ocemrred: wmwpmw
eabolien (11 panenns) er deep venoss wirembanis ples penpberal awyial acdosior (1 paen!

Despite the small number of patients experiencing other vascular events, there was a tendency for decreased
events in the treated groups, particularly the patients in the DP+ASA group.
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Secondary Endpoints-Vascular Deaths

The total number of patients who died because of a vascular event includes those listed in the table as well as
death due to cardiac failure, unknown cause, and hemorrhagic deaths (non-cerebral fatal bleeding). This table
merely illustrates that treatment did not affect fatal clinical outcome.

Vascular Deaths from the clinical trial report (modified ITT).

TABLE 931.10: 1. NUMBER OF VASCULAR DEATES
Source date: appendix 15,92 StAn 4; Efficary / Pharmacodynamic Dax

Variable after >Gmupx Gmupz Gmu 3 G 4 Toual

24 mouths of P DI‘P?ESA By o
treazment N-I“Q N-l“9 N= 1654 N=1650 N=6602 F““
£,
Total number of padeas with endpoint 124 112 125 117 434 £ o
number of patenats with: o
flooe 43 9 56 38 176 £,
il M 16 21 - 18 17 69

™ Vv;‘
PoPURas THIS WAY F‘-
Lo divoiNal

LS

Secondary Endpoint-Vascular Events

This category includes all patients with vascular death, non-fatal stroke, non-fatal MJ, and non-fatal OVE.

Vascular Events from the clinical trial report (modified ITT)

TABLE 93.L11: 1. NUMBER OF VASCULAR EVENTS
Source daw: appendix 15.92.51An4: Efficacy / Pharmacodynconic Daa

Variable afer Groop] Group2 Group3 Group 4 Towal
24 rconths of Placebo ASA DpP DP-ASA
veament Nw 649 N=1649 Nx=1654 N=1650 N=6602
Towl nurober of patiears with endpoinz 361 314 324 ‘246 1245
“Sunvival” (%) iyl 30.7 80.) 347
Risk reducton (%) - 133 105 31.6
% Persons saved from endpoint - 2.6 235 70.3

This composite endpoint demonstrated a significant benefit of trearment primarily because of the contribution of
patients who did not suffer a fatal vascular event. Factorial analysis demonstrated both ASA (p=0.001) and DP

(p=0.001) exerted independent effects.

Secondary Endpoint-Transient Ischemic Attack (TIA)

TIA is a protocol-specified secondary endpoint that was determined by experienced neuralogists but was neither
described in detail on the CRFs not reviewed by the MMAG.

Eighty-nine patients were not assessed for TIA during follow up.

This category is subject to significant recall bias and interpretation by both the patient and 1he physician doe to
the underlying nature of the disease.
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Secondary Endpoint-TIA (modified ITT population)

Category Placebo ASA DP DP+ASA Total
n= 1622 1631 1629 163) 6513
2 1 TIA 268 (16.5%) 206 (12.6%) 215 (13.2%) 172 (10.5%) 861
reported

Reviewer's table

Below is the sponsor’s table from the clinical trial report on TIA incidence during the trial for the modified ITT
population.

TABLE 93.1.12: L TIA INCIDENCE, QUALIFYING EVENT AND TREATMENT
Source daz: appendix 15.92 StAn4: Efficacy / Pharmacodyearsic Dam

oumbder of TIA's w Groap 2 Group3 Group4 Toal  semtisica)
during 2 yeass of FU ASA Dp DP-ASA ngnificaree®
All padeng
] 1355 14825 1413 1459 5652 lp<0.m1
21 ; 206 15 m 860
1 1w 16 157 126 [}
2 I 2 X 2 m
23 2 17 ] 18 ]
ary camgory: 2 181 198 18; s
E=TIA
[ 770 314 317 2y} 1238 | p<0.001
21 bl -3 4 6 64 306 " i Cy
PR P T
1 n E 2 “ zs |
1 15 0 3 10 x SERFINE
23 14 9 1 10 o4
=Y Gy T2 k- b <) 40} 1544
QF = sooke:
[} 1085 1313 1096 1122 4di4 [p=0004
21 165 132 149 108 554
1 117 108 105 - -~
2 b 18 b 1 [
2 " 3 17 [ 51
oY CMepory. 1% 123 1345 1230 Ha

* Ox' s by e Y of propo » the foor Foup.
*% QE » TIA & Susias.  Detsiled Gana 00 @ mabers of 714 3 tabie D.0,1.12 1 ave it on e suxsbery of
foliow<cp visis whare De peocas Goctared e Gcomreact of 1° kvl one TIA sace e lag vaat

Sponsor’s table from the clinical trial report

No information was available for 90 patients. The missing information was evenly distributed over the four
treatment groups. The missing information constituted less than 2% of the data for each treatment group.

There was a decreased incidence of TIA reported with use of ASA, DP, or DP+ASA. The greatest decrease was
observed in those patients receiving combination therapy. The risk of developing a TIA during follow up was
higher for those individuals whose qualifying event was a TIA.

Statistical analysis using Factorial analysis and pairwise comparison are detailed below:

Statistical analysis for TIA (Intent-to-treat population)

Analysis Type [ P-value
Factorial
DP vs. No DP 0.002 !
ASA vs. No ASA 0.001
DP X ASA interaction 0.382
Pairwise Treatment Group
DP 200 mg/ASA 25 mg vs. DP 200mg 0.022
DP 200 mg/ASA 25 mg vs. ASA 25 mg 0.104
DP 200 mg/ASA 25 mg vs. Placebo 0.00)
DP 200 mpg vs. Placebo 0.008
ASA 25 mg vs. Placebo 0.001

Reviewer's table from sponsor’s analysis
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Factorial analysis indicated that both ASA and DP were effective (both p<0.002) and the component interaction
was additive. Pairwise analysis does not indicate a statistically significant reduction in TIA incidence for the
combination over ASA.

Subgroup Analyses e e e
g P y BEVLARS D ‘n;,’«l‘il

U s
UN Gidhiadnl
Subgroup Analvsis

The subgroup analyses were reported as percent “survival” at 24 months, percent risk reduction, and persons
saved by treatment in thousands. The term “survival” here means continuing in the trial without reaching an
endpoint event. In most subgroup analyses, the combination product did not demonstrate a detrimental effect on
survival. The subgroup of patients with Rankin score 5 had atypical results with some patients demonstrating a
benefit on DP alone. These result are affected by the small numbers of patients entered into the trial with a
Rankin score of 5. For ease of comparison 1 will only note any discrepancies.

Discrepancies in the subgroup analyses for percent survival at two years (>% 4 difference between combination

“product and other treatment groups) ;'
Event Placebo % survival | ASA alone % DP alone % DP+ASA % G
survival survival survival T
Stroke:Rankin § 73 73 100 90 <
Fatal-on-First 94 92 92 89
stroke: Afib = ves L |
Fatal-on-First 80 100 100 | 90 - |
stroke: Rankin 5 i
.| Fatal Only stroke: | 83 100 100 90 e
Rankin 5 N |
Death: Rankin 3 79 38 77 80 B
Death:Diabetes = 83 88 84 83 v"‘)
ves N
Myocardial 9] 96 98 93 S
infarction:IDDM .
Fatal Myocardial 94 96 98 93 Cey
Infarction:IDDM 4
Fatal Ischemic 100 95 97 95
Event:Location A
( Uncentain
Other Ischemic 78 89 100 92
Events:Rankin 5
Vascular Death: 82 78 90 84
MI history
Vascular Death: 90 92 90 87
Diabetes ves
Vascular Death: 84 87 89 83
IDDM
Vascular Death: 91 93 90 88
NIDDM
Vascular 84 92 83 84
Death:Rankin 3 .
Vascular Events: 67 69 78 72
IDDM

Reviewer’s table from sponsor’s data
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